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W INTERNATIONAL FILING DATE: 5 May 2000 

lS INVENTION: METHOD AND SYSTEM FOR IMPOSING PRINT DATA 
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IN THE CLAIMS 

Cancel claims 1-13 without prejudice. Add new claims 14-26 as follows: 
Please add the following: 

14. A method for signature-by-signature editing of print data, comprising the steps 

of: 

editing the print data for printing on at least one sheet in a logical page sequence 

corresponding to at least one signature, said at least one signature forming a section 

of a printed product and including a plurality of pages; 
defining at least one parameter of a recording medium on which the print data are printed 

and that is relevant for a position of a print image on the recording medium folded 

in signatures; 

implementing a position correction of the respective print image on the pages before 
printing dependent on said at least one parameter; and 

computationally simulating folds of said at least one sheet needed for producing said at 

least one signature with assistance of a computer program so that the print images of 
successive pages of the folded signature lie exactly registered above one another, the 
folds ensue in two directions perpendicular to one another, and said position 
correction ensues in the two directions perpendicular to one another. 

15. A method according to claim 14, wherein said step of computationally 
simulating simulates the folds of the signature for said position correction; and 
further comprising the step of: 

calculating correction values for the print image of a page from an influence of each fold on 
a print image of at least one page. 

16. A method according to claim 15, wherein said simulating step simulates the 
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folds page-by-page with ascending or descending page number, and further comprising the 
step of: 

forming pairs of successive page numbers that due to the signatures at least one of come to 
lie on one another as a result of a fold and between which a fold is provided due to 
the signature. 

17. A method according to claim 16, further comprising the steps of: 

carrying out a successive check out to see whether a physical fold of the sheet is possible as 
a result whereof the pages of a page pair of successive pages are arranged in reading 
sequence after the sheet is folded to form the signature; and 

implementing a data-oriented fold when a fold is possible and entering the page pair in a list 
when a physical fold cannot be implemented. 

1 8. A method according to claim 17, further comprising the step of: 
processing page pairs present in the list with priority over other page pairs until a non- 

foldable page pair in the list is processed. 

19. A method according to claim 14, wherein said parameter is a thickness of the 
recording medium. 

20. A method according to claim 14, further comprising the step of: 
binding all signatures of the printed recording medium that belong together to form a 

printed product. 

21 . A printing system, comprising: 
at least one computer; and 
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a printer device connected to said at least one computer for implementing steps of: 
editing the print data for printing on at least one sheet in a logical page sequence 

corresponding to at least one signature, said at least one signature forming a section 

of a printed product and including a plurality of pages; 
defining at least one parameter of a recording medium on which the print data are printed 

and that is relevant for a position of a print image on the recording medium folded 

in signatures; 

implementing a position correction of the respective print image on the pages before 
printing dependent on said at least one parameter; and 

computationally simulating folds of said at least one sheet needed for producing said at 

least one signature with assistance of a computer program so that the print images of 
successive pages of the folded signature lie exactly registered above one another, the 
folds ensue in two directions perpendicular to one another, and said position 
correction ensues in the two directions perpendicular to one another. 

22. A printing system according to claim 21, further comprising: 

at least one post-processing device that at least one of cuts and folds and binds a recording 
medium printed by said printer device to form a printed product. 

23. A printing system according to claim 22, wherein binding ensues in signatures. 

24. A computer program product for implementing steps of: 

editing the print data for printing on at least one sheet in a logical page sequence 

corresponding to at least one signature, said at least one signature forming a section 
of a printed product and including a plurality of pages; 
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defining at least one parameter of a recording medium on which the print data are printed 
and that is relevant for a position of a print image on the recording medium folded 
in signatures; 

implementing a position correction of the respective print image on the pages before 
printing dependent on said at least one parameter; and 

computationally simulating folds of said at least one sheet needed for producing said at 

least one signature with assistance of a computer program so that the print images of 
successive pages of the folded signature lie exactly registered above one another, the 
folds ensue in two directions perpendicular to one another, and said position 
correction ensues in the two directions perpendicular to one another. 

25. A computer program product according to claim 24, further comprising: 

at least one of a data carrier and a datafile and a computer program module and a command 
sequence and a signal sequence. 

26. A computer on which a computer program product is loaded to perform the 
steps of: 

editing the print data for printing on at least one sheet in a logical page sequence 

corresponding to at least one signature, said at least one signature forming a section 

of a printed product and including a plurality of pages; 
defining at least one parameter of a recording medium on which the print data are printed 

and that is relevant for a position of a print image on the recording medium folded 

in signatures; 

implementing a position correction of the respective print image on the pages before 

printing dependent on said at least one parameter; and 
computationally simulating folds of said at least one sheet needed for producing said at 

least one signature with assistance of a computer program so that the print images of 



successive pages of the folded signature lie exactly registered above one another, the 
folds ensue in two directions perpendicular to one another, and said position 
correction ensues in the two directions perpendicular to one another. 



IN THE ABSTRACT 

Please add the abstract in the following separate page. 
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Abstract of the Disclosure 
A method, system and computer program provides for making an image area 
correction in a printing system. Print data is provided in a logical page order corresponding 
to at least one signature for printing. At least one parameter of a recording medium on 
which the print data are printed is determined, this parameter being relevant to the position 
of the printing format on the recording medium, which is folded according to the signature. 
The position of the pages is then corrected according to this parameter prior to printing, in 
such a way that the print formats of successive pages of the finished signature are 
positioned accurately. 



REMARKS 



The foregoing amendments to the specification and claims under Article 41 of the 
Patent Cooperation Treaty place the application into a form for prosecution before the U.S. 
Patent and Trademark Office under 35 U.S.C. §371. Accordingly, entry of these 
amendments before examination on the merits is hereby requested. 
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SpeciocaiM ^^ 0 7 NOV 2001 

TITLE 

^METHOD FOR THE IMPOSITION OF PRINT DATA^ 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The present The- invention is directed to a method and to a system for the 
imposition of print data, particularly for processing a digital print data stream. 
Description of the Related Art 

M A special area, what is referred to as "Print on Demand" (PoD) has arisen in 

□ 

q the field of digital printing. A corresponding POD system has been described, for 

K ■ 

,0 example, under the title "Entwicklung neuer Medien-Konzepte fur POD-Dienstleister" 

m 

|J| in the periodical Deutscher Drucker, No. 35/98 of 1 7 September 1 998. 
;Lj Compared to conventional offset book printing, the advantages of such POD 

fjj systems are that printed matter can be produced in a short time Gust-in-time). Small 
s| editions of about 2 through 2000 copies can thus be economically published. A 
specific, currently required number of books can thus be printed in a short time on 
demand. Costs for warehousing as well as for remainders of books can thus be 
eliminated. 

On the other hand, there is the necessity in POD systems of likewise 
designing the layout of the printout in high-performance fashion, particularly the 
imposition of the print data. Whereas a relatively great deal of time is available for 
these procedures in conventional book printing, this procedure must be 
accomplished in a relatively short time in POD systems in order to be able to 
achieve the aforementioned advantages of a just-in-time production. This 
requirement is countered, on the one hand, by the fact that there are numerous 



setting possibilities and demands during the course of a print production of books or 
bound brochures. In a POD printing system, a post-processing system following the 
printer device is usually connected, this compiling the material printed by the printing 
system to form a printed document such as a book or a brochure. For example, a 
saddle binder or a spiral binder can be provided following the printer device; so 
that the printed pages being are bound therewith to form a book or a brochure. 

Further, a folding device can be provided between the printer device that 
prints the recording medium and the binding system when the POD printing system 
generates printed matter in signatures. The fundamentals and various specific 
versions of folding techniques and signatures are described, for example, in the 
brochure "Folding Techniques" issued by Stahl GmbH, a subsidiary of Heidelberger 
Druckmaschinen AG, 69115 Heidelberg, Order No. 1-800-437-7388 (Heidelberger). 
The content of this document is herewith incorporated by reference into the present 
specification. Various signature strategies and imposition patterns connected 
therewith are described in this document for sheet-fed printing systems and web-fed 
printing systems. 

As already mentioned above, there is the demand in POD systems to 
implement the print data and, thus, the imposition event as well as in as 
high-performance a manner as possible, i.e. fast and largely automated. 
Accordingly, there is also the demand to design imposition patterns, i.e. the 
arrangement of the page sequence on the recording medium or, respectively, 
signature in as fully automated a manner as possible such that both the page 
sequence as well as the position of the print image on the pages of the ultimately 
produced printed matter (book, brochure or the like) exactly corresponds to the 
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reading sequence. A further demand is to thereby achieve a specific registration 
precision of successive pages in the printed matter. This demand is opposed by the 
shift of the print image in signature printing caused by folding the signature and 
cutting the edges. 

US =A=Patent 4,672,462 discloses a method and a system for recording a 
plurality of images on a light-sensitive film, whereby the images correspond to 
several pages of conventional book bindings. The layout of the print images is 
adapted to the binding before the exposure in conformity with the prescriptions of an 
operator. 

Q European Patent reference EP-A-741 877 B1 or, respectively, International 

a 

^ Published Application WO-A-95/201 85 corresponding thereto discloses a printing 
1 system wherein various post-processing systems for processing the page stream 

f printed on the paper through a device for binding documents are connected to a 

□ 

printer device. 

ill 

m European Patent reference EP-A-0 608 685 frrri discloses a device for 

ry producing brochures from images that have been read in. For generating printed 
pages according to prescriptions, the images are automatically turned and adapted 
in terms of their dimensions. 

US =A =Patent No. 5,398, 289 discloses a method and a system for printing 
signatures. Upon output of individual sheets having up to four print pages, a 
position of the print images in the printing that is not exactly registered is corrected, 
this position having arisen as a result of a folding of the signature at the back 
margin. However, US =A =Patent No. 5,398,289 discloses no possibility for 
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correcting the print image shift on sheets caused by folding, said sheets having a 
plurality of fold axes for producing signatures. 



SUMMARY OF THE INVENTION 

An object of the present invention is to assure the registration precision of 
printed pages in printed matter produced with signatures even given a plurality of 
folds of the sheet, whereby rejects are to be avoided. 

This object is achieved by the invention described in the independent claims. 
Advantageous developments of the invention are the subject matter of the 
subc l aims, a method for siqnature-bv-sianature editing of print data in which 
the print data are edited for printing on at least one sheet in a logical page 
sequence corresponding to at least one signature, the signa ture forming a 
section of the printed product and containing a plura lity of pages: at least one 
parameter of the recording medium on which the print data are printed and 
that is relevant for the position of the print image on the rec ording medium 
being folded in signatures is defined: 

and a position correction of the respective print imag e on the pages is 
implemented before the printing step dependent on the parameter, whereby 
the folds of the sheet needed for producing the signature are computationally 
simulated with the assistance of a computer program so that the print images 
of successive pages of the folded signature lie exactly registered above one 
another, the folds ensuing in two directions perpendicular to one another, and 
the correction ensuing in the two directions perpendicular to on e another. 



In a preferred method, the folds of the signature are computer-simulated 
for the position correction and the correction values for the p rint image of a 
page are calculated from the influence of each fold o n the print image of at 
least this page. Specifically, the folds are simulated pa oe-bv-page with 
ascending or descending page numbers, whereb y pairs of successive page 
numbers are respectively formed that, due to the signatures, com e to lie on 
one another as a result of a fold and/or between which a fold is pr ovided due 
to the signature. A successive check is carried out to see whethe r a physical 

M fold of the sheet is possible as a result whereof the page s of a page pair of 

Q 

a successive pages are arranged in reading sequence after the sheet is folded 

j«& 

0 to form the signature, whereby, when a fold is possible, a data-oriented fold is 

CO 

;fj implemented and the page pair is entered in a list when a physic al fold cannot 

P be implemented. In one embodiment, the page pai rs present in the list are 

il processed with priority over the other page pairs until a non-foldable page pair 

in 

O in the list is processed. 

The thickness of the recording medium may be acquired as parameter. 
Further, all signatures of the printed recording medium that belon g together 
are bound to form a print product. 

The present invention also provides a printing system inclu ding at least 
one computer and a printer device for the implementati on of a method 
according to the preceding. In the printing system, at least one 
post-processing device that cuts, folds and/or binds a recording medium 
printed bv the printer device is provided to form a print pro duct. A particular 
embodiment provides that the binding ensues in signatures. 
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Additionally, the present invention provides a comp uter program 
product for the implementation of method as set forth ab ove. The computer 
program product has a data carrier, a datafiie. a computer program modul e or 
a command seguence and/or a signal s eouence. A computer on which a 
computer program product according to the foregoin g is loaded is also 
provided.. 

According to a first aspect of the invention, print data are edited in a logical 
page sequence corresponding to one or more signatures. The editing can ensue 
Mi with a production process for printed matter (work flow), for example in a host 
O computer, in a computer {{a print server) preceding a printer device or on some 
other workstation as well {{a client computer). In particular, the editing ensues as an 

10 

imposition pattern in a production control program, 
g Further, it is inventively provided to implement a position correction of the 

fy imposed pages such that the print images of successive pages lie exactly registered 

O relative to one another in the folded signature, i.e. in the finished printer matter. Tjts 

ry 

This position correction is also referred to below as a type area correction. 

The present invention is based on the perception that the folding of printed 
sheets for producing signatures can be simulated on a computer. In the invention, 
the folding of the sheet is computer-simulated, particularly on the basis of the 
distribution of the printed pages on the sheet, i.e. on the basis of the signature 
pattern. The shift of the page positions within the printed matter that occurs due to 
the multiple folding of the sheet is compensated on the basis of a parameter of the 
recording medium, for example its thickness or its weight. Although there are a 
number of sequence variations for the individual folds to be implemented for a 
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printed sheet, each of these variations must ultimately lead to the same folded result 
since the reading sequence from the first page to the last page within the finished 
printed matter must always be the same independently of the folding sequence. 

It was also inventively recognized that the physical folding of a sheet can be 
computer-simulated, and that an automated correction of the fold-induced shift or, 
respectively, of a registration imprecision of successive printed pages can be 
implemented under computer -controlled control in the finished printed matter. 

The invention achieves the advantage that the registration precision of 
successive printed pages is automatically produced without having to carry out 
investigations or calculations at the user side. The automatic correction thus ensues 
dependent on the indicated imposition strategy that defines the distribution of the 
printed pages on the sheet as well as dependent on a further parameter dependent 
on the nature of the recording medium such as the specific weight, diameter and/or 
material thereof. 

Due to the largely automatic correction, the indicated solution is extremely 
user-friendly and leads to what is a faster overall production of printed matter. 

An algorithm that calculates the correct folding of the printed sheet and 
simulates the shifts of the printed page caused as a result thereof particularly works 
on a page-by-page basis, whereby respective pairs of successive page numbers are 
formed that must be folded onto one another conditioned by the signature or, 
respectively, conditioned by the imposition strategy. In particular, the work 
sequence of the algorithm is thereby performed page-by-page in a ascending or a 
descending page sequence. A check is thereby initially carried out to see whether a 
fold between the two pairs is possible on the basis of the folds that ensued 



previously; potentially, the folding is simulated and the correction values for a 
position correction that result therefrom are calculated. 

One advantage of the inventive method, wherein the position correction is 
calculated page-individually for each page of each signature, is that the method can 
also implement an automatic position correction for unusual signature patterns 
produced by the operator himself. Likewise, page correction values can be stored 
for standard signatures as well as for standard recording media and can be directly 
called as warranted. 

u 

□ Further details of inventive, preferred correction methods or, respectively, 

K calculation algorithms are explained in greater detail below on the basis of the 
!|j Figure description. 

ly A second aspect of the invention is directed to the executive work sequence 

[*S| 

I (work flow) in the production of printed matter. It is provided during the course of the 
m imposition of printed pages to initially subject a print data stream (for example, PCL 

s 

ru or PostScript) to a raster process and to then further-process the rastered data 
page-by-page. It is initially provided during the course of this further-processing to 
merge information page-by-page, to overlay or crop the pages or to combine 
variable data with static data in the pages. The imposition of the print data ensues 
in the processing step following thereupon, whereby -- optionally — standard 
signatures can be selected or individual signatures can be produced. Finally, 
printer-specific settings ensue, for instance the selection of input trays of the printer 
device as well as of the print region to be printed out. 
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Further advantages and details of the invention are explained in greater detail 
on the basis of the figures. Shown therein are : BRIEF DESCRIPTION OF THE 
DRAWINGS 

f i gure 1 Further advantages and details of the invention are explained in 

greater detail on the basis of the Figures- 
Figure 1 is a functional block diagram showing system components of a 

POD printing system; 

Figure 2 shows a dialog box as displayed on a display screen with a 

. selection menu in which the executive work sequence of an expanded imposition 

a 

r= t event becomes clear; 

5 

Lo Figure 3 a -shows a dialog box or selection window for mixing data; 

i 

Ul Figure 4 a -shows a dialog box or selection window for cropping images; 

UJ 

;L. Figure 5 a -shows a dialog box or selection window for the overlay of print 

j|j datafiles; 

Is 

□ Figure 6 a -shows a dialog box or selection window for linking variable data 

ru 

into a print data stream; 

Figure 7 a -shows a dialog box or selection window for defining an 
imposition strategy; 

Figure 8 a signature shows a dialog box or selection window for selecting 
a signatures 

Figure 9 a -js a dialog box or selection window for positioning the pages on 
the printed sheet; 

Figure 1 0 a -js a dialog box or selection window for the type area correction; 
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Figure 1 1 a -js a dialog box or selection window for the insertion of blank 
printed sheets; 

Figure 12 a -js a dialog box or selection window for defining marks; 

Figure 13 a -js a dialog box or selection window for defining input trays of job 
offsett a job offset: 

figure 14 Figures 14a and 14b are front and back pages, respectively, of 
a signature pattern and Figure 14c is a perspective view of the folded 
signature- 

figure 15 Figure 15 is a step-bv-step illustration showing an example for 
2 folding a signature; 

fj Figure 16 shows the print image of a page sequence that has had type area 

m correction; 

W 

rigure 17 Figures 17a and 17b show an imposition strategy; 

q 

± rigure 18 Figures 18a and 18b show a flowchart directed to the type area 

correction; and 

□ 

y Figure 19 is a work sequence diagram. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows a PoD printing system 1 . It comprises a data source 2, for 
example a host computer, at which the print datafiles are output for printing via a 
network 9 (LAN, WAN) in a specific print data format, for example in PCL, PostScript 
or the like. These datafiles are conducted as needed to a raster image processor 
(RIP) 3 that converts the data of the datafiles into a pixel-based format such as, for 
example, TIFF or IOCA page-by-page. The page data that are generated in this 

li 



fashion, for example in the IOCA format, are then supplied to the print server 4. The 
page data are edited job-specifically in the print server 4. In particular, the 
processing steps of an integration or, respectively, merging of data, the imposition 
as well as further processing of the imposed data thereby ensue. Data that were 
already rastered earlier and that are stored in the host computer 2 or in the print 
server 4 can also be directly employed in the integration. Another rastering process 
in the RIP processor 3 is then no longer necessary. Moreover, the RIP processor 3 
can also be integrated in the host computer 2 or in the print server 4. 

After the merging, imposition and fine processing of the imposed data, these 
are sent from the print server 4 to a printer device 5 and are printed therein onto a 
recording medium, for example onto a paper web. Any type of printer device can be 
fundamentally employed as the printer device 5. For example, offset printing 
presses or printer devices that are based on other recording principles such as, for 
example, an electrophotographic principle are suitable. For example, 
electrophotographic printers are recited in Published International Patent 
Applications WO 99/09459 A1 and WO 98/27466 A1 . The content of these two 
publications is herewith incorporated by reference into the present specification. 
The data as well as the connected printer devices can be provided both for 
monochromatic as well as for polychromatic printing. 

Given the electrophotographic printer device 5 shown in Figure 1 , the printed 
paper web 6 is supplied to a paper post-processing device 7. Thereat, the paper 
web 6 is cut, folded and ultimately bound to form a finished printed product, for 
example a book or a brochure. Even though this post-processing device 7 is shown 
here as a unit, it can be composed of a plurality of discrete devices, for example of a 
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cutter device, a separate folding device and a separate binding device. The devices 
of the PoD printing system 1 are connected to one another in control-oriented terms 
by a common control line 8. A master device, for example the print server 4, 
controls the production sequence. 

The host computer 2 is connected to various user computers 1 0 (clients) via 
the network 9. The clients 10 can send print orders to the PoD printing system 1. 
Various system settings are undertaken in conjunction with the print orders. These 
system settings can ensue either in the client 10, in the host 2 or, preferably, in the 
print server 4. The work sequence for undertaking the settings with respect to the 
y imposition of PoD print data is explained in greater detail on the basis of Figures 2 

3 through 18. 

ffl 

i n Figure 2 illustrates the method sequence (work flow) in the form of a dialog 

box for display for producing a PoD-suited print data stream for the printer device 

q 

«R 5. 

ry 

;:LJ The work sequence is first configured and then controlled by a computer 

program (software). The main window 12 of the running program shown in Figure 2 
is the entry menu of the running computer program for setting the system 
parameters, i.e. for configuring the imposition job. It comprises three workflow 
symbol fields 13, 14t and 15. Work sequences that mix, overlay or blank out 
individual data are defined in the first symbol field 13. Before the actual imposition 
(impose) fthe impose step) , the work sequence corresponding to the symbol field 13 
implements manipulations on the logical page level in the later processing of the 
print files. Parameters that define the imposition of the edited print datafile, i.e. the 
build-up of new physical pages from respectively one or more logical pages as well 
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as the re-sorting of the pages, are determined in the second symbol field 14, 
"impose". 

The possibility of processing the data stream resulting from "integrate" and 
"impose" on the physical page level exists with the third symbol field 15, "assemble". 
For example, the page layout can be post-processed therewith in that the positioning 
of the logical pages or images is modified, blank sheets are inserted or marks are 
placed on the sheets. 

Each of the three symbol fields contains a plurality of command buttons that 
respectively open new windows for a more detailed definition of corresponding 
parameters. 

Figure 3 shows the window that opens upon actuation of the command button 
16, "merge", in the symbol field 15 (integrate). 

This window is composed of three areas. The type of insertion, its position 
and the pages of the print data stream to be processed are indicated in the first 
area, identified as "settings". What source is to brought into communication with 
the data stream is indicated in the second window, identified as "selection". A list 
of the pages and parameters selected in this way can be seen in the third field. The 
modification of documents thereby ensues on the basis of the individual pages. 

The flexibility of the overall system not only allows the joining of specific 
document pages but also allows other datafiles to be mixed (overlaid) into the print 
data stream to be printed out. The corresponding settings are undertaken in the 
window shown in Figure 5. An overlay datafile can thereby be selected, as can the 
corresponding pages of the document to be printed out and wherein this overlay is 
to be overlaid. 
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As a result of such a mixing, both the original page as well as the page 
(information) determined by the overlay can be seen in the ultimate printed product. 

Images of the print data stream can be cropped, i.e. specific areas in the 
pages of the print data stream can be cut out, via the control button , entitled 
"cropping", or, respectively, via the selection window shown in Figure 4. Variable 
data, i.e. data from an external datafile (for example, an address datafiie), can be 
selectively linked into the print datafile in such cropped areas or into areas of the 
print datafiles that are already empty per se. The corresponding settings are 
y, undertaken by the window shown in Figure 6. For example, this functionality allows 

b 

Q a personalized printing of printed matter in that, for example, an individual, personal 
=0 dedication is printed on the first page of the printed matter, for example of each 

W book. 

\M 

~ The mask shown in Figure 7 is opened with the command button, "impose". 

m Typical imposition parameters can be set in this window, for instance N-up (one-up, 
□ two-up, two-up with identical copies, etc.) and layout (tumble, work-and-turn, etc.). 
Further, various predefined standard imposition patterns can be selected and called. 
To that end, the format of the recording medium (A4, letter, etc.) in the printer is also 
selected or, respectively, indicated. When the option "identical copies" in the area 
"N-up" was selected, the size and the position of the copied fields can be set via the 
area 17 ("define objects..."). These printing parameters within a page can be 
optimized as a result thereof, for example when printing calling cards. 

The signature division is defined via the command button, "signatures". This 
ensues in the window shown in Figure 8. The division of the total number of pages 
into sections (signatures) ensues via the register card, "sections". 20 sections are 
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provided in the illustrated example, whereby the sections 17-20 each respectively 
comprise 24 pages. The smallest section (number 12) comprises only 12 pages. It 
is thus possible to freely select the respective scope of the sections with this 
functionality. On the one hand, this makes it possible to optimize the sections, i.e. 
the signatures, to the effect that as few blank pages as possible are produced. On 
the other hand, smaller signatures - which are less stable than larger signatures in 
the bound condition - can be centrally placed in the printed matter, so that the 
overall work has maximum stability in the bound condition. The signature marks that 
are required for the later processing steps (folding. (such as folding and binding) 

I-* 

~ can be defined with the second register card, "mark". 

; q The input file (data stream) is divided according to the set signatures in the 

m 

iff workflow. Large printed sheets that must be multiply folded in order to then form a 

1=1 

» chapter of the ultimate printed matter fbeek rffor instance book or periodicals) 
;:| thereby arise corresponding to the signatures. It is standard that 4 through 96 

I n 

;t: logical pages be supported for the signatures, i.e. usually multiples of four logical 
pages, whereby there can also be a departure from both said rules in exceptional 
cases. 

The window shown in Figure 9 is activated with the command button, 
"positioning", in the symbol field, "assemble. By way of exception, a sheet is 
referred to as "page" in this window. That the images of a page imposed on a sheet 
are to be printed centered can be optionally selected in this window. With this 
option, thus, it is possible to print the images, i.e. a printed paged, web-centered on 
a web-shaped recording medium, for example on paper. This option is particularly 
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useful when the recording medium format specified in the print job does not exactly 
coincide with the format of the physical recording medium. 

Figure 1 0 shows the input window with which the parameters for the initially 
described type area correction are defined given folded paper webs. Parameters 
about the nature of the folding are queried in the query field 20, The version, 
"standard folding" is selected when sheets are only folded around a single edge. 
This, for example, is the case when a paper web is printed, the paper web is cut into 
individual sheets, the individual sheets are placed on top of one another and, finally, 
all sheets are folded over a common edge and stitched together. A type of 
2 processing with the same result would be that individual sheets (cut sheets) having a 
fj smaller format such as, for example, DIN A4 or DIN A3 are printed, are then likewise 
j j placed on top of one another and, finally, folded over the common middle edge and 
r stitched. The option, "inside" or "outside", defines whether the original page 
•£ positioning on the inner sheet of the signature or on the outer sheet of the signature 

ry 

W is preserved. This function is described in greater detail later in Hgure 14 Figures 

ru 14a. 14b and 14c . 

Whereas the version, "standard folding", is only selected for sheets that are 
folded over a single edge, the version, "signature folding", is selected when folding is 
carried out over two axes residing perpendicularly on one another. This version will 
be discussed in detail later on the basis of Figure 15. 

The specific weight of the paper (for example, 70 g/m 2 ) is input with the query 
field 21 , "paper weight". Inventively, a correction quantity with reference whereto the 
individual offset of the print image on the page or, respectively, the quantities 
required for the type area correction are calculated is determined from this 
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parameter. Details about this calculation are described in greater detail in 
conjunction with Figures 44- 14a through 1 7. 

In addition to or instead of the paperweight, further parameters of recording 
media, for example the type of material (paper, film, cloth), the thickness of the 
recording material or the like, can be indicated in the window, "define creep", in an 
alternative exemplary embodiment. It can also be provided to allocate these 
particulars to a specific signature (for example, signature No. 12 in Figure 8) and/or 
to undertake a corresponding allocation to one of several connected printer devices. 

The input window for "blank sheets" shown in Figure 11 allows inputs 
:== with which blank sheets can be inserted at specific positions before or after 

Us? 

M 

ij3 printed sheets. In ongoing printing operations, this can particularly ensue 

5 

IJf with an arrangement that is disclosed bv European Patent Document EP 741 

W 

! = 877 B1 or. respectively, in Published International Patent Application 
jfj WO-A-95/20185 corresponding thereto. An external charging (EB) with which. 
q for example, colored or separating sheets pre-printed elsewhere can be 
inserted into the sheet stream printed by the PoD printer device before the 
different sheets of a document are joined and bound to form the document is 
also provided with the buffer memory shown thereat in Figure 1. The content 
of this earlier publication (EP '877) is incorporated bv reference into the 
present specification. 

The input window for "blank sheets" shown in Figure 1 1 allows inputs with 
which blank sheets can be inserted at specific positions before or after printed 
sheets. In ongoing printing operations, this can particularly ensue with an 
arrangement that is disclosed by LP 741 077 D1 or, respectively, in WQ-A-95/20185 
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correspond i ng thereto European Patent Document EP 741 877 B1 . An external 
charging (EB) with which, for example, colored or separating sheets pre-printed 
elsewhere can be inserted into the sheet stream printed by the PoD printer device 
before the different sheets of a document are joined and bound to form the 
document is also provided with the buffer memory shown thereat in Figure 1 . The 
content of this earlier publication (EP '877) is incorporated by reference into the 
present specification. 

Marks, for example cut marks, end-of-job marks or other, user-specific marks, 
can be applied to specific pages of the imposed print data with the input window 
O indicated in Figure 12. 

'"i Paper input trays can be selected and a job offset function can be activated 

m 

; s 2 sheet-by-sheet with the input window shown in Figure 1 3. These selection functions 
"f\ are particularly relevant given output with single-sheet printer devices. The job 

a 

!£ p offset function makes it possible to sort the individual sheets (signatures) by 

ru 

yi signatures or, respectively, jobs and to thus potentially support a compile function 

f U that js implemented manually or by machine. 

The command button, "print range", shown in Figure 2 makes it possible to 
define a print range and to print only a sub-region of the datafile as an alternative to 
a complete print datafile. This is especially advantageous for a proof. As a result 
thereof, critical sub-regions can be tested, for example the print out of individualized 
regions of the print job or the overlay of various pages. 

rigure 14 shows Figures 14a and 14b show both sides of a printed paper 
web on which , print e d doubl e -s i ded, a "two up" pattern is printed. The front side 6a 
of the paper web carries the page numbers 1, 4, 5, 8, 9, 12, 13 and 16, and the back 
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side 6b of the paper web carries the page numbers 2, 3, 6, 7, 10, 1 1, 14 and 15. 
When it is assumed that a signature 25 as shown in Figure 14c is formed from 
these 1 6 pages in that the paper web is respectively cut to sheets at the cut edges 
16, successive sheets are placed on top of one another and, finally, are folded 
around the common centerfold 27, then the following condition must be met so that 
pages following one another lie on top of one another with exact registration, i.e. a 
registration correction is implemented given standard folding. 

The logical printed pages with the numbers 1,2,15 and 1 6 of the outer sheet 
28 of the signature 25 must be placed farthest outside on the paper web, whereas 
Sj the logical pages - the farther the sheets lie inside in the folded signature 25 -- must 
be positioned farther in toward the middle fold 27. The following thus applies 

5 

\M mathematically: 

y 

a > b, 

q 

± whereby 'a' references the distance of the print image of the pages of the outer 
;~ sheet from the center fold 27 and 'b' references the distance of the print image of 
the pages of the inner sheet 29 from the center fold 27. 

One effect of this type area correction f(also referred to as a creep function) 
is that the outer edge 31 of the print image 24 increases [sic] is at an increased 
spacing from the lateral edge 30 of the paper web 6 from the outer sheet to the 
inner sheet. The shift of the print images thus ensues in the direction of the line [sic] 
arrow 32 indicated in rigure 14 Figures 14a. 14b and 14c . The parameters 
"inside" or, respectively, "outside" in the query field 20 (Figure 10) determine whether 
the original page positioning is to be preserved on the inner sheet 29 or on the outer 
sheet 28 of the signature 25. When the user decides in favor of the "inside" option, 
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then the logical pages - proceeding from the inner sheet 29 ~ migrate farther 
toward the outside opposite the arrow direction 32. When the "outside" option is 
selected, then the original position of the print image 24 on the outer sheet 28 is 
preserved, and the print images on all other sheets are shifted inward in the arrow 
direction 32 toward the center fold 27. 

For calculating the sheet-by-sheet print image offset, conclusions about the 
paper thickness are drawn from the parameters f(for example, specific paper 
weight) indicated in Figure 10, a step width is calculated for the print image shift per 
sheet, and an individual correction shift value is defined for each page of the sheet. 
The following algorithm (algorithm 1) is applied for this purpose: 



correction shift value = (pweightsjnit + weight * (lage - 1)) / a * lunits * 

(dpi / STD_MPI), 

whereby the following apply: 

a = an empirically determined parameter for a specific paper grade; for 
example, a factor a = 500 has proven beneficial for a standard paper with 
a specific weight of 80 g/m 2 , 
sheets_ges = plurality of sheets 

weight = paperweight in grams/m 2 (for example, weight = 80) 
(if "inside" => negative operational sign, i.e.: -80) 




if (inside) 



else 



pweightsjnit = 0 - weight * sheet_ges - 1 



pweightsjnit = 0 



ill 
m 
- 
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lage = page position in the sheet, calculated according to algorithm 2 
lunits = 1 unit/pel 

dpi = current resolution, for example 600 pel/inch 

STD_MPI = 25.4 mm/inch. 
Instead of specifying the specific weight and the correspondingly stored value 
of the quantity 'a', the paper thickness value can be deposited in a table. A 
corresponding shift value is then determined for each sheet and the logical 
pages situated on the sheet. Instead of calculating the shift value, it is also 
possible to select or, respectively, input the shift value from the user. The 
sheet number or, respectively, the position of the page in the folded sheet is 
determined dependent on the page number. In the case of "standard 
folding", all sheets are folded around the center fold (27). The determination 
of the parameter "lage" then ensues according to the following algorithm 
(algorithm 2): 

if 

(page_nr <= pages_ges/2 and page_nr even-numbered) 
then -> lage = page_nr/2 
else if 

(page_nr <= pages_ges/2 and page_nr odd-numbered) 
then -» lage = (page_nr + 1 )/2 

else if 

(page_nr > pages_ges and page_nr even-numbered) 

then lage = (2 * pages_ges/2 - page_nr + 2) / 2 

else if 
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(page_nr > pages_ges and page_nr odd-numbered) 

then -» lage = (2 * pages_ges/2 - page_nr + 1 ) / 2, 
whereby the following apply: 

(page_nr) = page number, and 
(pages_ges) = total number of pages. 
The position determined in this way is the multiplier in algorithm 1 for the 
correction shift value of the corresponding page. 

Example for the calculation of the correction shift according to the two 
algorithms that have been described: 

b 

□ Standard folding: "inside" 

<i0 Paper weight (g/m 2 ): 80 

m 

Signature and page distribution as in l~ i gure 14 Figures 14a. 14b and 

d — 

II 

i*U 
ij| 

® -* weight = -80 

ru 

-» sheets_ges = 4 

-» pweights_init = 0 - (-80 * (4 - 1 )) = 240 

-» correction shift = (240-80 * (lage -1)) / 500 * 600/25.4 

lage = 1 : correction shift value = 0.48 mm (1 1 lunits) 
lage = 2: correction shift value = 0.32 mm ( 8 lunits) 
lage = 3: correction shift value = 0.16 mm ( 4 lunits) 
lage = 4: correction shift value = 0.00 mm ( 0 lunits) 



23 



Figure 15 shown an imposition pattern 35 for a signature printing 
wherein folds ensue in folding axes that are perpendicular to one another. 
The imposition pattern 35 comprises 32 logical pages, whereby the numbers 
of the pages that are printed on the front side of the paper web 6 are 
referenced without parentheses, and the number of the pages that are printed 
on the back side of the paper web are provided with parentheses. Page 1 , 
thus, is printed on the front side, whereas page 2 is printed on the back side. 

The signature or, respectively, the sheet allocated to this signature 
comprises 32 pages. The folding event ensues in a plurality of steps, 

Mi 

^ whereby the result of the folding due to the reading sequence of the finished 

printed matter (page sequence 1 , 2, 3, ...32) is already fixed in advance. It 

rflj 

jjj follows therefrom that the folding event is an event that can be 

W 

•s unambiguously described. Given the example shown in Figure 15, the event 

q 

■M can be subdivided into three sub-steps. 

if 

Ml A zig-zag folding at the three fold edges 41 , 42 and 43 ensues in the 

O 

ry first sub-step. This procedure leads to the folded sheet 35. When this sheet 

36 is folded over the folding axis 44, then the folded sheet 37 arises in the 
second sub-step. This is folded around the centerfold axis 45 in the third 
sub-step and cut at the remaining axes, the signature 38 arising as a result 
thereof. 

The folding events that have just been described can be described in 
the following way, logically abstracted: 

In an n-dimensional space, let the logical page numbers be arranged 
corresponding to their positions on the recording medium and to the folded 
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condition of the latter. When, for example, all pages of the paper web given a 
two-up printing are situated in a plane (level) corresponding to the situation 
during printing, then the space is four-dimensional corresponding to the front 
side or, respectively, the back side of the recording medium and a respective 
row and a column. The dimension is increased at least in regions with 
specific folding operations. For example, the dimension is doubled by a 
folding for all those positions that are folded onto one another. 

It can be seen with reference to the example of Figure 15 that the 
space multiplies to a dimension 16 with the first sub-step, i.e. with the zig-zag 
fold. In the diagram 50, the logical page arrangement is correspondingly 
indicated with four levels E1 , E2, E3 and E4 each having two pages (front 
side and back side), one respective row and one respective column. After the 
folding around the center axis 44, the level structure 51 then derives that has 
exactly twice the number of levels as the level structure 50, namely 8 levels 
each having two pages. Accordingly, the space to be described is 
32-dimensional. 

Such a logical level structure can be imaged without further ado in 
data-oriented terms by corresponding tables or variables with addresses 
(pointers). Accordingly, the physical folding of sheets can be simulated 
without further ado in data-oriented terms. 

As shown in Figure 16, a fold-conditioned position shift of the printed 
pages within a signature can be replicated from the simulated folds and from 
the knowledge of the paper web thickness and, thus, can also be corrected. 
This position correction then ensues not only along one axis as in Figure 14 
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Fi gures 14a. 14b and 14c but also along a second fold axis that is 
perpendicular to the first axis. Whereas - as was already the case in Figure 
44 14a - the print image shifts ensues fsiej along the arrows arrow direction 
32 corresponding to the folding relative to the centerfold axis 45, additional 
print image shifts along arrow 34 and corresponding to the signature folding 
around the fold axis 44 that are perpendicular thereto are provided given the 
signature folding shown in Figure 16. 

The algorithm with which the distribution of the pages, the structure of 
the sheet filled with pages can be constructed and the folding can be 
simulated step-by-step is described on the basis of Figures 17 and 18. What 
effect the respective folding has is then known from this simulation. A 
position correction of the printed pages can thus be implemented fold-by-fold. 

The algorithm proceeds from the distribution of the pages on the paper 
web, which is known from the imposition sequence (i.e. the parameter set 
prescribed in the "impose" work step). Figures 17a and 17b show the initial 
condition of the unfolded sheet, whereby Figure 17a shows the physical sheet 
and Figure 17b shows the corresponding logical and computer-convertible 
fold model equipped with logical variables (front page, back page, level, row, 
column, up, down) or, respectively, pointers in the form of a list structure for 
the signature. 

Proceeding from the condition shown in Figures 17a and 17b, which 
page pair should folded onto one another next is successively determined 
according to Figure 18a. In step S1, a counter n is pre-occupied with 2 and a 
counter m is pre-occupied with 3 for this purpose, corresponding to the 
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second and third page. Subsequently, the sub-program, "Folding possible?", 
is started, see Figure 18b. 

In step S13, the pages n and m are first sought therein in the two rows 
Row1 and Row2. Subsequently, three criteria are checked off in succession. 
A check is carried out in step S14 to see whether the two pages to be folded 
onto one another lie in the same row. If not, a finding is made next in step 
S18 as to whether the two pages n and m lie in the same column. When this 
is true, the program is ended, since the next fold is a matter of the signature 
fold (edge 44) around the second axis (residing perpendicular to all previous 
fold axes). Otherwise, a "no" output ensues (step S17); the two pages cannot 
be folded since they lie neither in the same row (step S17) nor in the same 
column (step S18). 

When the query is step S14 os answered with yes, then the difference 
between the two column numbers of the pages n and m is formed next (step 
S15). When the difference yields an odd-numbered value, one can continue 
with step S16; otherwise, the output "no" ensues (step S17). Step S16 
determines whether the pages n and m both lie on the lowest level or 
uppermost level in the folded signature as well as whether both pages are a 
front side or a back side. When this is the case, the pages can be folded 
onto one another in the current step and a "yes" output ensues (step S19). 
Otherwise, "no" is output (step S17). 

When the return of the sub-program, "Folding possible?", into the main 
program (Figure 18a) ensues with the output "no", then a check is carried out 
there to see whether the current page pair also exists as an entry in the list of 



the page pairs that were noted in advance (step S3). When this is not the 
case, then the current page pair is entered at the end of the list or pre-noted 
page pairs, "priojist" (step S10) and, in step S1 1 , the page counter for both 
elements of the page pair (n,m) is incremented by an offset of 2. Otherwise, 
one continues with step S7. 

When, in contrast, the return from the sub-program (Figure 18b) into 
the main program (Figure 18a) ensues with the parameter, "yes", then the 
folding of the page pair onto one another is simulated in the main program, 
and the signature list (Figure 17b) is updated (step S2). A new page pair for 

M, 

Q which a folding is to be attempted must be found in the following steps. To 

O 

!** this end, a check is carried out to see whether entries are present in the list 

I 

^ for pre-noted entries (step S4). When this is the case, then a further check is 

carried out to see whether or not the current page pair (n, m) is also already 

2 contained in this list (step S5). If yes, then this can be removed from the list 

ffj 

in (step S6) since it was capable of being successfully folded (in step S2). 

□ 

ry When the pair (n, m) is not contained in the priojist, the first page pair in the 

list becomes the new, current page pair for which a folding is attempted (step 
S9). When the query in step S4 does not apply, then one continues with step 
11. 

When the pair (n, m) was an element of the priojist (step S5, S6), 
then a determination as to whether ts |t resided at the end of this list is made 
in step S7. If not, then the next page pair after (n, m) in the list becomes the 
new, current page pair (step S8). When, however, the query in step S7 is 
answered with yes, then the page counter for both elements of the page pair 



28 



(n, m) is incremented by an offset of 2 in the step 1 1 . A check must thereby 
always be carried out in step 12 to see whether the values for n and m 
already lie outside the signature (n > total number of pages - 2, m > total 
number of pages - 1). The simulation program ends in this case; otherwise, a 
a folding is attempted anew for the new page pair (n, m). 

Since the total number of pages on the sheet is known, attempts to 
fold are carried out until folding is no longer possible, i.e. either the sheet has 
been completely folded (folding around axis 44 has been reached) or the 
program determines that the pages are arranged stteh on the sheet such that 

Q further folding is no longer possible. In this case, an error message is output. 

Q 

The position in the folded sheet was calculated for each page. The 

: = jf shift correction for the signature folding for each individual page is calculated 

Id ' 

dependent on this position and on the paper thickness (derived from the 

Q 

. s z paper weight, which was previously input). 

ru 

m Figure 1 9 again shows an overview of the data-oriented work 

0 

Ty sequence (workflow) of an inventive system according to Figure 1 . The data 

(PS, PDF, ...) generated in a first network 9 ((for instance, a customer 
network), for example from the programs Microsoft Word (registered 
trademark of Microsoft, Inc.), Quark (registered trademark of Quark, Inc.) or 
Frame Maker (registered trademark of Adobe Systems, Inc.), are thereby 
supplied to a print job manager 51 (PJM) either still within the network 9 or 
already within a print environment network 8. This print job manager first 
generates print job-specific data and commands such as a printer 
identification, a job class, etc. Then, on the one hand, it sends control data 



29 



(TIC) to a control program 52 (order distribution system ODS) and, on the 
other hand, send sends the print data (PS, PDF, ...) to a data converter 53, 
for example to the RIP 3 shown in Figure 1 . Optionally, it can also send the 
print data to a data storage system 54 (print file manager PFM) that 
administers print datafiles of the most varied formats in a print file library 55 
and that can send the datafiles as needed to an external archiving system 56, 
for example to what is referred to as a COLD system for storage on a 
CD-ROM. 

The print data converted into a new data stream (IOCA) in the data 
S converter are then supplied to the composer 57, in which the imposition 

In pattern is defined and the other steps described in conjunction with Figures 2 

m 

i,n through 18 for modifying the print data stream can be undertaken. The print 

M 

9 data adapted in this way are then supplied to a print data spooler 58 that 

'§ forms a queue and finally sends the print data to the printer 59 (see the 

Lij printer 6 of Figure 1 ). The order distribution system 52 controls the events in 

m 

the modules 53, 57 and 58 in an inter-system fashion. 

Exemplary embodiments of the invention were described. It is thereby 
clear that arbitrary developments and modifications as well are possible. In 
addition to the parameters that have already been described for the 
implementation of the type area correction, for example, further influencing 
quantities (parameters) effected by post-processing devices such as folding 
equipment or binding equipment can be involved in the correction calculation. 
Such parameters can also be selectably pre-defined. 
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The invention is particularly suited for being realized in a computer 
program f(via software). It can thus be distributed in the form of a computer 
program module, as a datafile on a data carrier such as a diskette or a 
CD-ROM or as a datafile via a data or, respectively, communication network. 
Such These data files and comparable computer program products are 
incarnations of the invention. The inventive executive sequence can be 
applied in a computer, in a printer device or in a printing system with a 
following processing devices. It is thereby clear that the computer on which 

1+ the program runs can contain known technical devices such as an input 

hi 

Q means {{a keyboard, mouse, touch or screen), a microprocessor, a data and 

!**■ 

'•0 control bus, a display device (monitor. fa monitor, or display) as well as a 

m 

jJl main memory, a hard disk storage and a network card. 
L List of Reference Characters 

m 1 PoD printing system 

m 

□ 2 host computer 

ru 

3 RIP processor 

4 print server 

5 printer device 

6 paper web 

6a front side of the pr i nted paper web 
6b back side of the printed paper web 

7 post-processing device 

8 control line 

9 LAN/WAN 
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10 client 

12 main window 

13 integrat e symbol f i eld 

14 impos e symbol fie l d 

15 assemb l e symbol fie l d 

16 merge command button 

17 define objects region 

20 creep folding query field 

21 paperweight query f i eld 



y 24 print image 

25 signature 

5 

; r| 26 cut edges 

W 



28 outer sheet 

29 i nner sheet 

30 lateral edge of the paper web 6 

31 outer edge of the pr i nt imag e 24 

32 directions of the print image shift 

34 signature print image sh i ft 

35 signature imposition pattern 

36 first folded sheet 

37 second folded sheet 

38 signatur e 

41 first fold axis 
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42 second fold ax i s 

43 th i rd fold axis 

44 fourth fold axis 

45 fifth fo l d axis 

50 level structure 

51 print job manager 

52 order distribution system 

53 data conv e rt e r 

54 print file manager 
□ 55 print file library 

js f 56 archive 

« 57 composer 

ill 

,|" 58 spooler 

□ 

£ 59 printer device 

m 

LH a= spacing of th e print i mage of the pages of the outer sheet 28 from the 

□ 

i U center fold 27 

b= spacing of th e print i mage of the page of the inner sheet 29 from the 
center fold Although other modifications and changes may be suggested 
by those skilled in the art, it is the intention of the inventors to embody 
within the patent warranted hereon all changes and modifications as 
reasonably and properly come within the scope of their contribution to 
the art. 
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10/019853 

S^tyrfP' S31Rec'dPCT/PT 0 7 NOV 2001 

^ SPECIFICATION 

TITLE 

"METHOD FOR THE IMPOSITION OF PRINT DATA" 
BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention is directed to a method and to a system for the 
imposition of print data, particularly for processing a digital print data stream. 
Description of the Related Art 

A special area, what is referred to as "Print on Demand" (PoD) has arisen in 
g the field of digital printing, A corresponding POD system has been described, for 

example, under the title "Entwicklung neuer Medien-Konzepte fur POD-Dienstleister" 
in the periodical Deutscher Drucker, No. 35/98 of 17 September 1998. 

Compared to conventional offset book printing, the advantages of such POD 
systems are that printed matter can be produced in a short time (just-in-time). Small 
editions of about 2 through 2000 copies can thus be economically published. A 
specific, currently required number of books can thus be printed in a short time on 
demand. Costs for warehousing as well as for remainders of books can thus be 
eliminated. 

On the other hand, there is the necessity in POD systems of likewise 
designing the layout of the printout in high-performance fashion, particularly the 
imposition of the print data. Whereas a relatively great deal of time is available for 
these procedures in conventional book printing, this procedure must be 
accomplished in a relatively short time in POD systems in order to be able to 
achieve the aforementioned advantages of a just-in-time production. This 
requirement is countered, on the one hand, by the fact that there are numerous 
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setting possibilities and demands during the course of a print production of books or 
bound brochures. In a POD printing system, a post-processing system following the 
printer device is usually connected, this compiling the material printed by the printing 
system to form a printed document such as a book or a brochure. For example, a 
saddle binder or a spiral binder can be provided following the printer device so that 
the printed pages are bound therewith to form a book or a brochure. 

Further, a folding device can be provided between the printer device that 
prints the recording medium and the binding system when the POD printing system 
generates printed matter in signatures. The fundamentals and various specific 
g brochure "Folding Techniques" issued by Stahl GmbH, a subsidiary of Heidelberger 
k* Druckmaschinen AG, 691 15 Heidelberg, Order No. 1-800-437-7388 (Heidelberger). 
08 The content of this document is herewith incorporated by reference into the present 

m 

I; 1 - 1 specification. Various signature strategies and imposition patterns connected 

J therewith are described in this document for sheet-fed printing systems and web-fed 

i'rj printing systems. 

3 

fU As already mentioned above, there is the demand in POD systems to 

implement the print data and, thus, the imposition event as well as in as high- 
performance a manner as possible, i.e. fast and largely automated. Accordingly, 
there is also the demand to design imposition patterns, i.e. the arrangement of the 
page sequence on the recording medium or, respectively, signature in as fully 
automated a manner as possible such that both the page sequence as well as the 
position of the print image on the pages of the ultimately produced printed matter 
(book, brochure or the like) exactly corresponds to the reading sequence. A further 
demand is to thereby achieve a specific registration precision of successive pages in 
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the printed matter. This demand is opposed by the shift of the print image in 
signature printing caused by folding the signature and cutting the edges. 

US Patent 4,672,462 discloses a method and a system for recording a 
plurality of images on a light-sensitive film, whereby the images correspond to 
several pages of conventional book bindings. The layout of the print images is 
adapted to the binding before the exposure in conformity with the prescriptions of an 
operator. 

European Patent reference EP-A-741 877 B1 or, respectively, International 
Published Application WO-A-95/20185 corresponding thereto discloses a printing 
system wherein various post-processing systems for processing the page stream 
printed on the paper through a device for binding documents are connected to a 
printer device. 

European Patent reference EP-A-0 608 685 discloses a device for producing 
brochures from images that have been read in. For generating printed pages 
according to prescriptions, the images are automatically turned and adapted in 
terms of their dimensions. 

US Patent No. 5,398, 289 discloses a method and a system for printing 
signatures. Upon output of individual sheets having up to four print pages, a 
position of the print images in the printing that is not exactly registered is corrected, 
this position having arisen as a result of a folding of the signature at the back 
margin. However, US Patent No. 5,398,289 discloses no possibility for correcting 
the print image shift on sheets caused by folding, said sheets having a plurality of 
fold axes for producing signatures. 



SUMMARY OF THE INVENTION 

An object of the present invention is to assure the registration precision of 
printed pages in printed matter produced with signatures even given a plurality of 
folds of the sheet, whereby rejects are to be avoided. 

This object is achieved by a method for signature-by-signature editing of print 
data in which the print data are edited for printing on at least one sheet in a logical 
page sequence corresponding to at least one signature, the signature forming a 
section of the printed product and containing a plurality of pages; at least one 
parameter of the recording medium on which the print data are printed and that is 
[J relevant for the position of the print image on the recording medium being folded in 

S ■ 

u signatures is defined; 

rfl and a position correction of the respective print image on the pages is implemented 

m 

UJ before the printing step dependent on the parameter, whereby the folds of the sheet 
O needed for producing the signature are computationally simulated with the 
; jj assistance of a computer program so that the print images of successive pages of 
py the folded signature lie exactly registered above one another, the folds ensuing in 
two directions perpendicular to one another, and the correction ensuing in the two 
directions perpendicular to one another. 

In a preferred method, the folds of the signature are computer-simulated for 
the position correction and the correction values for the print image of a page are 
calculated from the influence of each fold on the print image of at least this page. 
Specifically, the folds are simulated page-by-page with ascending or descending 
page numbers, whereby pairs of successive page numbers are respectively formed 
that, due to the signatures, come to lie on one another as a result of a fold and/or 
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between which a fold is provided due to the signature. A successive check is carried 
out to see whether a physical fold of the sheet is possible as a result whereof the 
pages of a page pair of successive pages are arranged in reading sequence after 
the sheet is folded to form the signature, whereby, when a fold is possible, a data- 
oriented fold is implemented and the page pair is entered in a list when a physical 
fold cannot be implemented. In one embodiment, the page pairs present in the list 
are processed with priority over the other page pairs until a non-foldable page pair in 
the list is processed. 

The thickness of the recording medium may be acquired as parameter. 

Q Further, all signatures of the printed recording medium that belong together are 

J bound to form a print product. 

j = S The present invention also provides a printing system including at least one 

U! 

9 computer and a printer device for the implementation of a method according to the 

O 

: £ preceding. In the printing system, at least one post-processing device that cuts, 

ru 

Ml folds and/or binds a recording medium printed by the printer device is provided to 

g 

M form a print product. A particular embodiment provides that the binding ensues in 
signatures. 

Additionally, the present invention provides a computer program product for 
the implementation of method as set forth above. The computer program product 
has a data carrier, a datafile, a computer program module or a command sequence 
and/or a signal sequence. A computer on which a computer program product 
according to the foregoing is loaded is also provided.. 

According to a first aspect of the invention, print data are edited in a logical 
page sequence corresponding to one or more signatures. The editing can ensue 
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with a production process for printed matter (work flow), for example in a host 
computer, in a computer (a print server) preceding a printer device or on some other 
workstation as well (a client computer). In particular, the editing ensues as an 
imposition pattern in a production control program. 

Further, it is inventively provided to implement a position correction of the 
imposed pages such that the print images of successive pages lie exactly registered 
relative to one another in the folded signature, i.e. in the finished printer matter. This 
position correction is also referred to below as a type area correction. 

The present invention is based on the perception that the folding of printed 
j£j sheets for producing signatures can be simulated on a computer. In the invention, 
5 the folding of the sheet is computer-simulated, particularly on the basis of the 

5 

\m distribution of the printed pages on the sheet, i.e. on the basis of the signature 

W 

«_ pattern. The shift of the page positions within the printed matter that occurs due to 

a 

the multiple folding of the sheet is compensated on the basis of a parameter of the 

ru 

£] recording medium, for example its thickness or its weight. Although there are a 
; 55 number of sequence variations for the individual folds to be implemented for a 

printed sheet, each of these variations must ultimately lead to the same folded result 
since the reading sequence from the first page to the last page within the finished 
printed matter must always be the same independently of the folding sequence. 

It was also inventively recognized that the physical folding of a sheet can be 
computer-simulated, and that an automated correction of the fold-induced shift or, 
respectively, of a registration imprecision of successive printed pages can be 
implemented under computer control in the finished printed matter. 
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The invention achieves the advantage that the registration precision of 
successive printed pages is automatically produced without having to carry out 
investigations or calculations at the user side. The automatic correction thus ensues 
dependent on the indicated imposition strategy that defines the distribution of the 
printed pages on the sheet as well as dependent on a further parameter dependent 
on the nature of the recording medium such as the specific weight, diameter and/or 
material thereof. 

Due to the largely automatic correction, the indicated solution is extremely 
user-friendly and leads to what is a faster overall production of printed matter. 
J An algorithm that calculates the correct folding of the printed sheet and 

]Z simulates the shifts of the printed page caused as a result thereof particularly works 

5 

IH on a page-by-page basis, whereby respective pairs of successive page numbers are 

W 

formed that must be folded onto one another conditioned by the signature or, 

a 

respectively, conditioned by the imposition strategy. In particular, the work 

ry 

!£j sequence of the algorithm is thereby performed page-by-page in a ascending or a 
] y descending page sequence. A check is thereby initially carried out to see whether a 
fold between the two pairs is possible on the basis of the folds that ensued 
previously; potentially, the folding is simulated and the correction values for a 
position correction that result therefrom are calculated. 

One advantage of the inventive method, wherein the position correction is 
calculated individually for each page of each signature, is that the method can also 
implement an automatic position correction for unusual signature patterns produced 
by the operator himself. Likewise, page correction values can be stored for standard 
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signatures as well as for standard recording media and can be directly called as 
warranted. 

Further details of inventive, preferred correction methods or, respectively, 
calculation algorithms are explained in greater detail below on the basis of the 
Figure description. 

A second aspect of the invention is directed to the executive work sequence 
(work flow) in the production of printed matter. It is provided during the course of the 
imposition of printed pages to initially subject a print data stream (for example, PCL 
or PostScript) to a raster process and to then further-process the rastered data 

h*. 

□ page-by-page. It is initially provided during the course of this further-processing to 

Q. 

H merge information page-by-page, to overlay or crop the pages or to combine 

; i 

;|j variable data with static data in the pages. The imposition of the print data ensues 

! 5 i 

in the processing step following thereupon, whereby — optionally - standard 
']| signatures can be selected or individual signatures can be produced. Finally, 

fu 

Lft printer-specific settings ensue, for instance the selection of input trays of the printer 

a 

!y device as well as of the print region to be printed out. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Further advantages and details of the invention are explained in greater detail 
on the basis of the Figures. 

Figure 1 is a functional block diagram showing system components of a POD 
printing system; 

8 



Figure 2 shows a dialog box as displayed on a display screen with a selection 
menu in which the executive work sequence of an expanded imposition event 
becomes clear; 

Figure 3 shows a dialog box or selection window for mixing data; 
Figure 4 shows a dialog box or selection window for cropping images; 
Figure 5 shows a dialog box or selection window for the overlay of print 
datafiles; 

Figure 6 shows a dialog box or selection window for linking variable data into 
a print data stream; 

Figure 7 shows a dialog box or selection window for defining an imposition 
strategy; 

Figure 8 shows a dialog box or selection window for selecting a signature; 
Figure 9 is a dialog box or selection window for positioning the pages on the 
printed sheet; 

Figure 10 is a dialog box or selection window for the type area correction; 
Figure 1 1 is a dialog box or selection window for the insertion of blank printed 
sheets; 

Figure 12 is a dialog box or selection window for defining marks; 

Figure 13 is a dialog box or selection window for defining input trays of a job 

offset; 

Figures 14a and 14b are front and back pages, respectively, of a signature 
pattern and Figure 14c is a perspective view of the folded signature; 

Figure 15 is a step-by-step illustration showing an example for folding a 
signature; 



Figure 16 shows the print image of a page sequence that has had type area 
correction; 

Figures 17a and 17b show an imposition strategy; 

Figures 18a and 18b show a flowchart directed to the type area correction; 

and 

Figure 19 is a work sequence diagram. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Figure 1 shows a PoD printing system 1 . It comprises a data source 2, for 
q example a host computer, at which the print datafiles are output for printing via a 
U network 9 (LAN, WAN) in a specific print data format, for example in PCL, PostScript 
ft) or the like. These datafiles are conducted as needed to a raster image processor 

m 

W (RIP) 3 that converts the data of the datafiles into a pixel-based format such as, for 

|| example, TIFF or IOCA page-by-page. The page data that are generated in this 

jjj fashion, for example in the IOCA format, are then supplied to the print server 4. The 

a 

l=y page data are edited job-specifically in the print server 4. In particular, the 

processing steps of an integration or, respectively, merging of data, the imposition 
as well as further processing of the imposed data thereby ensue. Data that were 
already rastered earlier and that are stored in the host computer 2 or in the print 
server 4 can also be directly employed in the integration. Another rastering process 
in the RIP processor 3 is then no longer necessary. Moreover, the RIP processor 3 
can also be integrated in the host computer 2 or in the print server 4. 

After the merging, imposition and fine processing of the imposed data, these 
are sent from the print server 4 to a printer device 5 and are printed therein onto a 
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recording medium, for example onto a paper web. Any type of printer device can be 
fundamentally employed as the printer device 5. For example, offset printing 
presses or printer devices that are based on other recording principles such as, for 
example, an electrophotographic principle are suitable. For example, 
electrophotographic printers are recited in Published International Patent 
Applications WO 99/09459 A1 and WO 98/27466 A1 . The content of these two 
publications is herewith incorporated by reference into the present specification. 
The data as well as the connected printer devices can be provided both for 
monochromatic as well as for polychromatic printing. 
5 Given the electrophotographic printer device 5 shown in Figure 1 , the printed 

|s j paper web 6 is supplied to a paper post-processing device 7. Thereat, the paper 

jfj web 6 is cut, folded and ultimately bound to form a finished printed product, for 

LiJ 

„ example a book or a brochure. Even though this post-processing device 7 is shown 

□ 

,»p here as a unit, it can be composed of a plurality of discrete devices, for example of a 

ru 

Ul cutter device, a separate folding device and a separate binding device. The devices 

a 

H=l of the PoD printing system 1 are connected to one another in control-oriented terms 
by a common control line 8. A master device, for example the print server 4, 
controls the production sequence. 

The host computer 2 is connected to various user computers 10 (clients) via 
the network 9. The clients 10 can send print orders to the PoD printing system 1 . 
Various system settings are undertaken in conjunction with the print orders. These 
system settings can ensue either in the client 10, in the host 2 or, preferably, in the 
print server 4. The work sequence for undertaking the settings with respect to the 
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imposition of PoD print data is explained in greater detail on the basis of Figures 2 
through 18. 

Figure 2 illustrates the method sequence (work flow) in the form of a dialog 
box for display for producing a PoD-suited print data stream for the printer device 5. 

The work sequence is first configured and then controlled by a computer 
program (software). The main window 12 of the running program shown in Figure 2 
is the entry menu of the running computer program for setting the system 
parameters, i.e. for configuring the imposition job. It comprises three workflow 
symbol fields 13, 14 and 15. Work sequences that mix, overlay or blank out 

it* 

individual data are defined in the first symbol field 13. Before the actual imposition 
: J (the impose step), the work sequence corresponding to the symbol field 13 

Lfi implements manipulations on the logical page level in the later processing of the 

W 

print files. Parameters that define the imposition of the edited print datafile, i.e. the 

q 

build-up of new physical pages from respectively one or more logical pages as well 
j£j as the re-sorting of the pages, are determined in the second symbol field 14, 
impose. 

The possibility of processing the data stream resulting from "integrate" and 
"impose" on the physical page level exists with the third symbol field 15, "assemble". 
For example, the page layout can be post-processed therewith in that the positioning 
of the logical pages or images is modified, blank sheets are inserted or marks are 
placed on the sheets. 

Each of the three symbol fields contains a plurality of command buttons that 
respectively open new windows for a more detailed definition of corresponding 
parameters. 
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Figure 3 shows the window that opens upon actuation of the command button 
16, "merge", in the symbol field 15 (integrate). 

This window is composed of three areas. The type of insertion, its position 
and the pages of the print data stream to be processed are indicated in the first 
area, identified as "settings". What source is to brought into communication with the 
data stream is indicated in the second window, identified as "selection". A list of the 
pages and parameters selected in this way can be seen in the third field. The 
modification of documents thereby ensues on the basis of the individual pages. 

The flexibility of the overall system not only allows the joining of specific 
O document pages but also allows other datafiles to be mixed (overlaid) into the print 
; IT data stream to be printed out. The corresponding settings are undertaken in the 

fp window shown in Figure 5. An overlay datafile can thereby be selected, as can the 

W 

r corresponding pages of the document to be printed out and wherein this overlay is 

q 

,5 to be overlaid. 

m 

Ui As a result of such a mixing, both the original page as well as the page 

a 

1 U (information) determined by the overlay can be seen in the ultimate printed product. 

Images of the print data stream can be cropped, i.e. specific areas in the 
pages of the print data stream can be cut out, via the control button , entitled 
"cropping", or, respectively, via the selection window shown in Figure 4. Variable 
data, i.e. data from an external datafile (for example, an address datafile), can be 
selectively linked into the print datafile in such cropped areas or into areas of the 
print datafiles that are already empty per se. The corresponding settings are 
undertaken by the window shown in Figure 6. For example, this functionality allows 
a personalized printing of printed matter in that, for example, an individual, personal 
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dedication is printed on the first page of the printed matter, for example of each 
book. 

The mask shown in Figure 7 is opened with the command button, "impose". 
Typical imposition parameters can be set in this window, for instance N-up (one-up, 
two-up, two-up with identical copies, etc.) and layout (tumble, work-and-turn, etc.). 
Further, various predefined standard imposition patterns can be selected and called. 
To that end, the format of the recording medium (A4, letter, etc.) in the printer is also 
selected or, respectively, indicated. When the option "identical copies" in the area 
"N-up" was selected, the size and the position of the copied fields can be set via the 
area 17 ("define objects..."). These printing parameters within a page can be 
optimized as a result thereof, for example when printing calling cards. 

The signature division is defined via the command button, "signatures". This 
ensues in the window shown in Figure 8. The division of the total number of pages 
into sections (signatures) ensues via the register card, "sections". 20 sections are 
provided in the illustrated example, whereby the sections 17-20 each respectively 
comprise 24 pages. The smallest section (number 12) comprises only 12 pages. It 
is thus possible to freely select the respective scope of the sections with this 
functionality. On the one hand, this makes it possible to optimize the sections, i.e. 
the signatures, to the effect that as few blank pages as possible are produced. On 
the other hand, smaller signatures - which are less stable than larger signatures in 
the bound condition - can be centrally placed in the printed matter, so that the 
overall work has maximum stability in the bound condition. The signature marks that 
are required for the later processing steps (such as folding and binding) can be 
defined with the second register card, "mark". 
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The input file (data stream) is divided according to the set signatures in the 
workflow. Large printed sheets that must be multiply folded in order to then form a 
chapter of the ultimate printed matter (for instance book or periodicals) thereby arise 
corresponding to the signatures. It is standard that 4 through 96 logical pages be 
supported for the signatures, i.e. usually multiples of four logical pages, whereby 
there can also be a departure from both said rules in exceptional cases. 

The window shown in Figure 9 is activated with the command button, 
"positioning", in the symbol field, "assemble. By way of exception, a sheet is 
referred to as "page" in this window. That the images of a page imposed on a sheet 
jg are to be printed centered can be optionally selected in this window. With this 

M= option, thus, it is possible to print the images, i.e. a printed paged, web-centered on 

fi 

C$ a web-shaped recording medium, for example on paper. This option is particularly 

ill 

] M useful when the recording medium format specified in the print job does not exactly 

; j coincide with the format of the physical recording medium. 

ry 

\n Figure 1 0 shows the input window with which the parameters for the initially 

ry described type area correction are defined given folded paper webs. Parameters 
about the nature of the folding are queried in the query field 20. The version, 
"standard folding" is selected when sheets are only folded around a single edge. 
This, for example, is the case when a paper web is printed, the paper web is cut into 
individual sheets, the individual sheets are placed on top of one another and, finally, 
all sheets are folded over a common edge and stitched together. A type of 
processing with the same result would be that individual sheets (cut sheets) having a 
smaller format such as, for example, DIN A4 or DIN A3 are printed, are then likewise 
placed on top of one another and, finally, folded over the common middle edge and 
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stitched. The option, "inside" or "outside", defines whether the original page 
positioning on the inner sheet of the signature or on the outer sheet of the signature 
is preserved. This function is described in greater detail later in Figures 14a, 14b 
and 14c. 

Whereas the version, "standard folding", is only selected for sheets that are 
folded over a single edge, the version, "signature folding", is selected when folding is 
carried out over two axes residing perpendicularly on one another. This version will 
be discussed in detail later on the basis of Figure 15. 

The specific weight of the paper (for example, 70 g/m 2 ) is input with the query 
field 21 , "paper weight". Inventively, a correction quantity with reference whereto the 
individual offset of the print image on the page or, respectively, the quantities 
required for the type area correction are calculated is determined from this 
parameter. Details about this calculation are described in greater detail in 
conjunction with Figures 14a through 17. 

In addition to or instead of the paperweight, further parameters of recording 
media, for example the type of material (paper, film, cloth), the thickness of the 
recording material or the like, can be indicated in the window, "define creep", in an 
alternative exemplary embodiment. It can also be provided to allocate these 
particulars to a specific signature (for example, signature No. 12 in Figure 8) and/or 
to undertake a corresponding allocation to one of several connected printer devices. 

The input window for "blank sheets" shown in Figure 1 1 allows inputs with 
which blank sheets can be inserted at specific positions before or after printed 
sheets. In ongoing printing operations, this can particularly ensue with an 
arrangement that is disclosed by European Patent Document EP 741 877 B1 or, 
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respectively, in Published International Patent Application WO-A-95/20185 
corresponding thereto. An external charging (EB) with which, for example, colored 
or separating sheets pre-printed elsewhere can be inserted into the sheet stream 
printed by the PoD printer device before the different sheets of a document are 
joined and bound to form the document is also provided with the buffer memory 
shown thereat in Figure 1 . The content of this earlier publication (EP '877) is 
incorporated by reference into the present specification. 

The input window for "blank sheets" shown in Figure 1 1 allows inputs with 
which blank sheets can be inserted at specific positions before or after printed 



j| sheets. In ongoing printing operations, this can particularly ensue with an 

[J arrangement that is disclosed by European Patent Document EP 741 877 B1 . An 

m 

Ijj external charging (EB) with which, for example, colored or separating sheets pre- 
printed elsewhere can be inserted into the sheet stream printed by the PoD printer 

q 

>jS device before the different sheets of a document are joined and bound to form the 

ry 

;£} document is also provided with the buffer memory shown thereat in Figure 1 . The 
1 w content of this earlier publication (EP ! 877) is incorporated by reference into the 
present specification. 

Marks, for example cut marks, end-of-job marks or other, user-specific marks, 
can be applied to specific pages of the imposed print data with the input window 
indicated in Figure 12. 

Paper input trays can be selected and a job offset function can be activated 
sheet-by-sheet with the input window shown in Figure 13. These selection functions 
are particularly relevant given output with single-sheet printer devices. The job 
offset function makes it possible to sort the individual sheets (signatures) by 
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signatures or, respectively, jobs and to thus potentially support a compile function 
that is implemented manually or by machine. 

The command button, "print range", shown in Figure 2 makes it possible to 
define a print range and to print only a sub-region of the datafile as an alternative to 
a complete print datafile. This is especially advantageous for a proof. As a result 
thereof, critical sub-regions can be tested, for example the print out of individualized 
regions of the print job or the overlay of various pages. 

Figures 14a and 14b show both sides of a printed paper web on which a "two 
up" pattern is printed. The front side 6a of the paper web carries the page numbers 
1, 4, 5, 8, 9, 12, 13 and 16, and the back side 6b of the paper web carries the page 
numbers 2, 3, 6, 7, 10, 11, 14 and 15. When it is assumed that a signature 25 as 
shown in Figure 14c is formed from these 16 pages in that the paper web is 
respectively cut to sheets at the cut edges 16, successive sheets are placed on top 
of one another and, finally, are folded around the common center fold 27, then the 
following condition must be met so that pages following one another lie on top of 
one another with exact registration, i.e. a registration correction is implemented 
given standard folding. 

The logical printed pages with the numbers 1, 2, 15 and 16 of the outer sheet 
28 of the signature 25 must be placed farthest outside on the paper web, whereas 
the logical pages — the farther the sheets lie inside in the folded signature 25 - must 
be positioned farther in toward the middle fold 27. The following thus applies 
mathematically: 

a > b, 
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whereby 'a' references the distance of the print image of the pages of the outer 
sheet from the centerfold 27 and 'b' references the distance of the print image of 
the pages of the inner sheet 29 from the center fold 27. 

One effect of this type area correction (also referred to as a creep function) is 
that the outer edge 31 of the print image 24 is at an increased spacing from the 
lateral edge 30 of the paper web 6 from the outer sheet to the inner sheet. The shift 
of the print images thus ensues in the direction of the arrow 32 indicated in Figures 
14a, 14b and 14c. The parameters "inside" or, respectively, "outside" in the query 
field 20 (Figure 10) determine whether the original page positioning is to be 
Q preserved on the inner sheet 29 or on the outer sheet 28 of the signature 25. When 
H the user decides in favor of the "inside" option, then the logical pages - proceeding 
:Jjj from the inner sheet 29 - migrate farther toward the outside opposite the arrow 
f direction 32. When the "outside" option is selected, then the original position of the 

"I print image 24 on the outer sheet 28 is preserved, and the print images on all other 

k 

iff sheets are shifted inward in the arrow direction 32 toward the center fold 27. 

O 

111 For calculating the sheet-by-sheet print image offset, conclusions about the 

paper thickness are drawn from the parameters (for example, specific paperweight) 
indicated in Figure 10, a step width is calculated for the print image shift per sheet, 
and an individual correction shift value is defined for each page of the sheet. The 
following algorithm (algorithm 1 ) is applied for this purpose: 
if (inside) 

pweights_init = 0 - weight * sheet_ges - 1 

else 

pweights_init = 0 
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correction shift value = (pweights_init + weight * (lage - 1)) / a * lunits * 

(dpi/STDJvlPI), 

whereby the following apply: 

a = an empirically determined parameter for a specific paper grade; for 
example, a factor a = 500 has proven beneficial for a standard paper with 
a specific weight of 80 g/m 2 , 
sheets_ges = plurality of sheets 

weight = paperweight in grams/m 2 (for example, weight = 80) 

(if "inside" => negative operational sign, i.e.: -80) 
lage = page position in the sheet, calculated according to algorithm 2 
lunits = 1 unit/pel 

dpi = current resolution, for example 600 pel/inch 

STD_MPI = 25.4 mm/inch. 
Instead of specifying the specific weight and the correspondingly stored value 
of the quantity 'a', the paper thickness value can be deposited in a table. A 
corresponding shift value is then determined for each sheet and the logical 
pages situated on the sheet. Instead of calculating the shift value, it is also 
possible to select or, respectively, input the shift value from the user. The 
sheet number or, respectively, the position of the page in the folded sheet is 
determined dependent on the page number. In the case of "standard 
folding", all sheets are folded around the centerfold (27). The determination 
of the parameter "lage" then ensues according to the following algorithm 
(algorithm 2): 



(page_nr <= pages_ges/2 and page_nr even-numbered) 
then -* lage = page_nr/2 
else if 

(page_nr <= pages_ges/2 and page_nr odd-numbered) 
then -» lage = (page_nr + 1 )/2 

else if 

(page_nr > pages_ges and page_nr even-numbered) 

then -» lage = (2 * pages_ges/2 - page_nr + 2) / 2 

else if 

Q (page_nr > pages_ges and page_nr odd-numbered) 

O: 

|S J then -» lage = (2 * pages_ges/2 - page_nr + 1 ) / 2, 

j'X whereby the following apply: 

(page_nr) = page number, and 

M (pages_ges) = total number of pages. 

ill 

ill The position determined in this way is the multiplier in algorithm 1 for the 

a 

i w correction shift value of the corresponding page. 

Example for the calculation of the correction shift according to the two 
algorithms that have been described: 
Standard folding: "inside" 
Paper weight (g/m 2 ): 80 

Signature and page distribution as in Figures 14a, 14b and 14c 

-4 weight = -80 
-» sheets_ges = 4 
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-* pweightsjnit = 0 - (-80 * (4 - 1 )) = 240 

-* correction shift = (240-80 * (lage -1 )) / 500 * 600/25.4 



lage = 1 : correction shift value = 0.48 mm (1 1 limits) 
lage = 2: correction shift value = 0.32 mm ( 8 lunits) 
lage = 3: correction shift value = 0.16 mm ( 4 lunits) 
lage = 4: correction shift value = 0.00 mm ( 0 lunits) 



Figure 1 5 shown an imposition pattern 35 for a signature printing 

|a 

q wherein folds ensue in folding axes that are perpendicular to one another. 

Q 

l«* The imposition pattern 35 comprises 32 logical pages, whereby the numbers 

; : g of the pages that are printed on the front side of the paper web 6 are 

referenced without parentheses, and the number of the pages that are printed 

■ n 

J on the back side of the paper web are provided with parentheses. Page 1 , 

ry 

i 5 fi thus, is printed on the front side, whereas page 2 is printed on the back side. 

Q 

Til The signature or, respectively, the sheet allocated to this signature 

comprises 32 pages. The folding event ensues in a plurality of steps, 
whereby the result of the folding due to the reading sequence of the finished 
printed matter (page sequence 1, 2, 3, ...32) is already fixed in advance. It 
follows therefrom that the folding event is an event that can be 
unambiguously described. Given the example shown in Figure 15, the event 
can be subdivided into three sub-steps. 

A zig-zag folding at the three fold edges 41 , 42 and 43 ensues in the 
first sub-step. This procedure leads to the folded sheet 35. When this sheet 
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36 is folded over the folding axis 44, then the folded sheet 37 arises in the 
second sub-step. This is folded around the centerfold axis 45 in the third 
sub-step and cut at the remaining axes, the signature 38 arising as a result 
thereof. 

The folding events that have just been described can be described in 
the following way, logically abstracted: 

In an n-dimensional space, let the logical page numbers be arranged 
corresponding to their positions on the recording medium and to the folded 
condition of the latter. When, for example, all pages of the paper web given a 

0 two-up printing are situated in a plane (level) corresponding to the situation 
J. during printing, then the space is four-dimensional corresponding to the front 

i'h side or, respectively, the back side of the recording medium and a respective 

W 

„'■' row and a column. The dimension is increased at least in regions with 

□ 

••{5 specific folding operations. For example, the dimension is doubled by a 

m 

l M folding for all those positions that are folded onto one another. 

1 y It can be seen with reference to the example of Figure 1 5 that the 

space multiplies to a dimension 16 with the first sub-step, i.e. with the zig-zag 
fold. In the diagram 50, the logical page arrangement is correspondingly 
indicated with four levels E1, E2, E3 and E4 each having two pages (front 
side and back side), one respective row and one respective column. After the 
folding around the center axis 44, the level structure 51 then derives that has 
exactly twice the number of levels as the level structure 50, namely 8 levels 
each having two pages. Accordingly, the space to be described is 32- 
dimensional. 
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Such a logical level structure can be imaged without further ado in 
data-oriented terms by corresponding tables or variables with addresses 
(pointers). Accordingly, the physical folding of sheets can be simulated 
without further ado in data-oriented terms. 

As shown in Figure 16, a fold-conditioned position shift of the printed 
pages within a signature can be replicated from the simulated folds and from 
the knowledge of the paper web thickness and, thus, can also be corrected. 
This position correction then ensues not only along one axis as in Figures 
14a, 14b and 14c but also along a second fold axis that is perpendicular to 

:sj the first axis. Whereas - as was already the case in Figure 14a - the print 

I,* 

image shifts ensues along the arrow direction 32 corresponding to the folding 

m 

in relative to the center fold axis 45, additional print image shifts along arrow 34 

U! 

* and corresponding to the signature folding around the fold axis 44 that are 

o 

;|j perpendicular thereto are provided given the signature folding shown in 

i n 

;ij Figure 16. 

The algorithm with which the distribution of the pages, the structure of 
the sheet filled with pages can be constructed and the folding can be 
simulated step-by-step is described on the basis of Figures 17 and 18. What 
effect the respective folding has is then known from this simulation. A 
position correction of the printed pages can thus be implemented fold-by-fold. 

The algorithm proceeds from the distribution of the pages on the paper 
web, which is known from the imposition sequence (i.e. the parameter set 
prescribed in the "impose" work step). Figures 1 7a and 1 7b show the initial 
condition of the unfolded sheet, whereby Figure 17a shows the physical sheet 
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and Figure 17b shows the corresponding logical and computer-convertible 
fold model equipped with logical variables (front page, back page, level, row, 
column, up, down) or, respectively, pointers in the form of a list structure for 
the signature. 

Proceeding from the condition shown in Figures 17a and 17b, which 
page pair should folded onto one another next is successively determined 
according to Figure 18a. In step S1 , a counter n is pre-occupied with 2 and a 
counter m is pre-occupied with 3 for this purpose, corresponding to the 

u second and third page. Subsequently, the sub-program, "Folding possible?", 

a 

q is started, see Figure 18b. 

|«+ 

ug In step S13, the pages n and m are first sought therein in the two rows 

CO 

Lfl Row1 and Row2. Subsequently, three criteria are checked off in succession. 

W, 

A check is carried out in step S14 to see whether the two pages to be folded 
$J onto one another lie in the same row. If not, a finding is made next in step 

pi S1 8 as to whether the two pages n and m lie in the same column. When this 
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is true, the program is ended, since the next fold is a matter of the signature 
fold (edge 44) around the second axis (residing perpendicular to all previous 
fold axes). Otherwise, a "no" output ensues (step S17); the two pages cannot 
be folded since they lie neither in the same row (step S17) nor in the same 
column (step S18). 

When the query is step S14 os answered with yes, then the difference 
between the two column numbers of the pages n and m is formed next (step 
S15). When the difference yields an odd-numbered value, one can continue 
with step S16; otherwise, the output "no" ensues (step S17). Step S16 



25 



determines whether the pages n and m both lie on the lowest level or 
uppermost level in the folded signature as well as whether both pages are a 
front side or a back side. When this is the case, the pages can be folded 
onto one another in the current step and a "yes" output ensues (step S19). 
Otherwise, "no" is output (step S17). 

When the return of the sub-program, "Folding possible?", into the main 
program (Figure 18a) ensues with the output "no", then a check is carried out 
there to see whether the current page pair also exists as an entry in the list of 
the page pairs that were noted in advance (step S3). When this is not the 
N case, then the current page pair is entered at the end of the list or pre-noted 

a 

|«* page pairs, "priojist" (step S10) and, in step S1 1 , the page counter for both 

^ elements of the page pair (n,m) is incremented by an offset of 2. Otherwise, 

yJ one continues with step S7. 

'Jj When, in contrast, the return from the sub-program (Figure 18b) into 

J S the main program (Figure 18a) ensues with the parameter, "yes", then the 

3 

fy folding of the page pair onto one another is simulated in the main program, 

and the signature list (Figure 17b) is updated (step S2). A new page pair for 
which a folding is to be attempted must be found in the following steps. To 
this end, a check is carried out to see whether entries are present in the list 
for pre-noted entries (step S4). When this is the case, then a further check is 
carried out to see whether or not the current page pair (n, m) is also already 
contained in this list (step S5). If yes, then this can be removed from the list 
(step S6) since it was capable of being successfully folded (in step S2). 
When the pair (n, m) is not contained in the priojist, the first page pair in the 
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list becomes the new, current page pair for which a folding is attempted (step 
S9). When the query in step S4 does not apply, then one continues with step 
11. 

When the pair (n, m) was an element of the priojist (step S5, S6), 
then a determination as to whether it resided at the end of this list is made in 
step S7. If not, then the next page pair after (n, m) in the list becomes the 
new, current page pair (step S8). When, however, the query in step S7 is 
answered with yes, then the page counter for both elements of the page pair 
(n, m) is incremented by an offset of 2 in the step 1 1 . A check must thereby 
always be carried out in step 12 to see whether the values for n and m 
already lie outside the signature (n > total number of pages - 2, m > total 
number of pages - 1). The simulation program ends in this case; otherwise, a 
* ■ a folding is attempted anew for the new page pair (n, m). 

a 

;s E Since the total number of pages on the sheet is known, attempts to 

ro 

Ul fold are carried out until folding is no longer possible, i.e. either the sheet has 

O 

r y been completely folded (folding around axis 44 has been reached) or the 

program determines that the pages are arranged on the sheet such that 
further folding is no longer possible. In this case, an error message is output. 

The position in the folded sheet was calculated for each page. The 
shift correction for the signature folding for each individual page is calculated 
dependent on this position and on the paper thickness (derived from the 
paper weight, which was previously input). 

Figure 19 again shows an overview of the data-oriented work 
sequence (workflow) of an inventive system according to Figure 1 . The data 
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(PS, PDF, ...) generated in a first network 9 (for instance, a customer 
network), for example from the programs Microsoft Word (registered 
trademark of Microsoft, Inc.), Quark (registered trademark of Quark, Inc.) or 
Frame Maker (registered trademark of Adobe Systems, Inc.), are thereby 
supplied to a print job manager 51 (PJM) either still within the network 9 or 
already within a print environment network 8. This print job manager first 
generates print job-specific data and commands such as a printer 
identification, a job class, etc. Then, on the one hand, it sends control data 
(TIC) to a control program 52 (order distribution system ODS) and, on the 
other hand, sends the print data (PS, PDF, ...) to a data converter 53, for 
example to the RIP 3 shown in Figure 1 . Optionally, it can also send the print 
data to a data storage system 54 (print file manager PFM) that administers 
print datafiles of the most varied formats in a print file library 55 and that can 
send the datafiles as needed to an external archiving system 56, for example 
to what is referred to as a COLD system for storage on a CD-ROM. 

The print data converted into a new data stream (IOCA) in the data 
converter are then supplied to the composer 57, in which the imposition 
pattern is defined and the other steps described in conjunction with Figures 2 
through 18 for modifying the print data stream can be undertaken. The print 
data adapted in this way are then supplied to a print data spooler 58 that 
forms a queue and finally sends the print data to the printer 59 (see the 
printer 6 of Figure 1 ). The order distribution system 52 controls the events in 
the modules 53, 57 and 58 in an inter-system fashion. 
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Exemplary embodiments of the invention were described. It is thereby 
clear that arbitrary developments and modifications as well are possible. In 
addition to the parameters that have already been described for the 
implementation of the type area correction, for example, further influencing 
quantities (parameters) effected by post-processing devices such as folding 
equipment or binding equipment can be involved in the correction calculation. 
Such parameters can also be selectably pre-defined. 

The invention is particularly suited for being realized in a computer 
program (via software). It can thus be distributed in the form of a computer 
;3J program module, as a datafile on a data carrier such as a diskette or a CD- 

5 ROM or as a datafile via a data or, respectively, communication network. 

jj| These data files and comparable computer program products are 

W 

incarnations of the invention. The inventive executive sequence can be 

j ? 

# applied in a computer, in a printer device or in a printing system with a 

ru 

;:J following processing devices. It is thereby clear that the computer on which 

the program runs can contain known technical devices such as an input 
means (a keyboard, mouse, touch or screen), a microprocessor, a data and 
control bus, a display device (a monitor, or display) as well as a main 
memory, a hard disk storage and a network card. 

Although other modifications and changes may be suggested by those 
skilled in the art, it is the intention of the inventors to embody within the patent 
warranted hereon all changes and modifications as reasonably and properly 
come within the scope of their contribution to the art. 
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(57) Abstract 

The invention relates to a method, a system and a computer programme for making an image area correction in a printing system. 
Print data are provided in a logical page order corresponding to at least one signature (25), for printing. At least one parameter of a 
recording medium (6) cn which the print data are printed is determined, this parameter being relevant to the position of the printing format 
on the recording medium (6), which is folded according to the signature. The position of the pages is then corrected according to this 
parameter prior to printing, in such a way that the print formats of successive pages of the finished signature are positioned accurately. 
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METHOD FOR THE IMPOSITION OF PRINT DATA 

The invention is directed to a method and to a system for the imposition of 
print data, particularly for processing a digital print data stream. 

A special area, what is referred to as "Print on Demand" (PoD) has arisen 
in the field of digital printing. A corresponding POD system has been described, for 
example, under the title "Entwicklung neuer Medien-Konzepte fur POD- 
Dienstleister" in the periodical Deutscher Drucker, No. 35/98 of 17 September 1998. 

Compared to conventional offset book printing, the advantages of such 
POD systems are that printed matter can be produced in a short time (just-in-time). 
Small editions of about 2 through 2000 copies can thus be economically published. A 
specific, currently required number of books can thus be printed in a short time on 
demand. Costs for warehousing as well as for remainders of books can thus be 
eliminated. 

On the other hand, there is the necessity in POD systems of likewise 
designing the layout of the printout in high-performance fashion, particularly the 
imposition of the print data. Whereas a relatively great deal of time is available for 
these procedures in conventional book printing, this procedure must be accomplished 
in a relatively short time in POD systems in order to be able to achieve the 
aforementioned advantages of a just-in-time production. This requirement is 
countered, on the one hand, by the fact that there are numerous setting possibilities 
and demands during the course of a print production of books or bound brochures. In 
a POD printing system, a post-processing system following the printer device is 
usually connected, this compiling the material printed by the printing system to form 
a printed document such as a book or a brochure. For example, a saddle binder or a 
spiral binder can following the printer device, the printed pages being bound 
therewith to form a book or a brochure. 

Further, a folding device can be provided between the printer device that 
prints the recording medium and the binding system when the POD printing system 
generates printed matter in signatures. The fundamentals and various specific 
versions of folding techniques and signatures are described, for example, in the 
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brochure "Folding Techniques" issued by Stahl GmbH, a subsidiary of Heidelberger 
Druckmaschinen AG, 69115 Heidelberg, Order No. 1-800-437-7388 (Heidelberger). 
The content of this document is herewith incorporated by reference into the present 
specification. Various signature strategies and imposition patterns connected 
therewith are described in this document for sheet-fed printing systems and web-fed 
printing systems. 

As already mentioned above, there is the demand in POD systems to 
implement the print data and, thus, the imposition event as well as high-performance 
as possible, i.e. fast and largely automated. Accordingly, there is also the demand to 
design imposition patterns, i.e. the arrangement of the page sequence on the recording 
medium or, respectively, signature as fully automated as possible such that both the 
page sequence as well as the position of the print image on the pages of the ultimately 
produced printed matter (book, brochure or the like) exactly corresponds to the 
reading sequence. A further demand is to thereby achieve a specific registration 
precision of successive pages in the printed matter. This demand is opposed by the 
shift of the print image in signature printing caused by folding the signature and 
cutting the edges. 

US-A-4,672,462 discloses a method and a system for recording a plurality 
of images on a light-sensitive film, whereby the images correspond to several pages of 
conventional book bindings. The layout of the print images is adapted to the binding 
before the exposure in conformity with the prescriptions of an operator. 

EP-A-741 877 Bl or, respectively, WO-A-95/20185 corresponding thereto 
discloses a printing system wherein various post-processing systems for processing 
the page stream printed on the paper through a device for binding documents are 
connected to a printer device. 

EP-A-0 608 685 [...] a device for producing brochures from images that 
have been read in. For generating printed pages according to prescriptions, the 
images are automatically turned and adapted in terms of their dimensions. 

US-A-5,398, 289 discloses a method and a system for printing signatures. 
Upon output of individual sheets having up to four print pages, a position of the print 
images in the printing that is not exactly registered is corrected, this position having 
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arisen as a result of a folding of the signature at the back margin. However, US-A- 
5,398,289 discloses no possibility for correcting the print image shift on sheets caused 
by folding, said sheets having a plurality of fold axes for producing signatures. 

An object of the invention is to assure the registration precision of printed 
pages in printed matter produced with signatures even given a plurality of folds of the 
sheet, whereby rejects are to be avoided. 

This object is achieved by the invention described in the independent 
claims. Advantageous developments of the invention are the subject matter of the 
subclaims. 

According to a first aspect of the invention, print data are edited in a 
logical page sequence corresponding to one or more signatures. The editing can 
ensue with a production process for printed matter (work flow), for example in a host 
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computer, in a computer (print server) preceding a printer device or on some other 
workstation as well (client computer). In particular, the editing ensues as imposition 
pattern in a production control program. 

Further, it is inventively provided to implement a position correction of 
the imposed pages such that the print images of successive pages lie exactly registered 
relative to one another in the folded signature, i.e. in the finished printer matter. Tjis 
position correction is also referred to below as type area correction. 

The invention is based on the perception that the folding of printed sheets 
for producing signatures can be simulated on a computer. In the invention, the 
folding of the sheet is computer-simulated, particularly on the basis of the distribution 
of the printed pages on the sheet, i.e. on the basis of the signature pattern. The shift of 
the page positions within the printed matter that occurs due to the multiple folding of 
the sheet is compensated on the basis of a parameter of the recording medium, for 
example its thickness or its weight. Although there are a number of sequence 
variations for the individual folds to be implemented for a printed sheet, each of these 
variations must ultimately lead to the same folded result since the reading sequence 
from the first page to the last page within the finished printed matter must always be 
the same independently of the folding sequence. 

It was also inventively recognized that the physical folding of a sheet can 
be computer-simulated, and that an automated correction of the fold-induced shift or, 
respectively, of a registration imprecision of successive printed pages can be 
implemented computer-controlled in the finished printed matter. 

The invention achieves the advantage that the registration precision of 
successive printed pages is automatically produced without having to carry out 
investigations or calculations at the user side. The automatic correction thus ensues 
dependent on the indicated imposition strategy that defines the distribution of the 
printed pages on the sheet as well as dependent on a further parameter dependent on 
the nature of the recording medium such as the specific weight, diameter and/or 
material thereof. 

Due to the largely automatic correction, the indicated solution is extremely 
user-friendly and leads to what is a faster overall production of printed matter. 



An algorithm that calculates the correct folding of the printed sheet and 
simulates the shifts of the printed page caused as a result thereof particularly works on 
a page-by-page basis, whereby respective pairs of successive page numbers are 
formed that must be folded onto one another conditioned by the signature or, 
respectively, conditioned by the imposition strategy. In particular, the work sequence 
of the algorithm is thereby page-by-page in ascending or descending page sequence. 
A check is thereby initially carried out to see whether a fold between the two pairs is 
possible on the basis of the folds that ensued previously; potentially, the folding is 
simulated and the correction values for position correction that result therefrom are 
calculated. 

One advantage of the inventive method, wherein the position correction is 
calculated page-individually for each signature, is that the method can also implement 
an automatic position correction for unusual signature patterns produced by the 
operator himself. Likewise, page correction values can be stored for standard 
signatures as well as for standard recording media and can be directly called as 
warranted. 

Further details of inventive, preferred correction methods or, respectively, 
calculation algorithms are explained in greater detail below on the basis of the Figure 
description. 

A second aspect of the invention is directed to the executive work 
sequence (work flow) in the production of printed matter. It is provided during the 
course of the imposition of printed pages to initially subject a print data stream (for 
example, PCL or PostScript) to a raster process and to then further-process the 
rastered data page-by-page. It is initially provided during the course of this further- 
processing to merge information page-by-page, to overlay or crop the pages or to 
combine variable data with static data in the pages. The imposition of the print data 
ensues in the processing step following thereupon, whereby — optionally — standard 
signatures can be selected or individual signatures can be produced. Finally, printer- 
specific settings ensue, for instance the selection of input trays of the printer device as 
well as of the print region to be printed out. Further advantages and details of the 



invention are explained in greater detail on the basis of the Figures. Shown therein 

are: 

Figure 1 system components of a POD printing system; 

Figure 2 a selection menu in which the executive work sequence of an expanded 

imposition event becomes clear; 
Figure 3 a selection window for mixing data; 
Figure 4 a selection window for cropping images; 
Figure 5 a selection window for the overlay of print datafiles; 
Figure 6 a selection window for linking variable data into a print data stream; 
Figure 7 a selection window for defining an imposition strategy; 
Figure 8 a signature selection window; 

Figure 9 a selection window for positioning the pages on the printed sheet; 

Figure 10 a selection window for the type area correction; 

Figure 11 a selection window for the insertion of blank printed sheets; 

Figure 12 a selection window for defining marks; 

Figure 13 a selection window for defining input trays of job offset; 

Figure 14 a signature pattern; 

Figure 15 an example for folding a signature; 

Figure 1 6 the print image of a page sequence that has had type area correction; 
Figure 17 an imposition strategy; 

Figure 18 a flowchart directed to the type area correction; and 
Figure 1 9 a work sequence diagram. 

Figure 1 shows a PoD printing system 1 . It comprises a data source 2, for 
example a host computer, at which the print datafiles are output for printing via a 
network 9 (LAN, WAN) in a specific print data format, for example in PCL, 
PostScript or the like. These datafiles are conducted as needed to a raster image 
processor (RIP) 3 that converts the data of the datafiles into a pixel-based format such 
as, for example, TIFF or IOC A page-by-page. The page data that are generated in this 
fashion, for example in the IOCA format, are then supplied to the print server 4. The 
page data are edited job-specifically in the print server 4. In particular, the processing 
steps of an integration or, respectively, merging of data, the imposition as well as 



further processing of the imposed data thereby ensue. Data that were already rastered 
earlier and that are stored in the host computer 2 or in the print server 4 can also be 
directly employed in the integration. Another rastering process in the RIP processor 3 
is then no longer necessary. Moreover, the RIP processor 3 can also be integrated in 
the host computer 2 or in the print server 4. 

After the merging, imposition and fine processing of the imposed data, 
these are sent from the print server 4 to a printer device 5 and are printed therein onto 
a recording medium, for example onto a paper web. Any type of printer device can be 
fundamentally employed as printer device 5. For example, offset printing presses or 
printer devices that are based on other recording principles such as, for example, an 
electrophotographic principle are suitable. For example, electrophotographic printers 
are recited in WO 99/09459 Al and WO 98/27466 Al . The content of these two 
publications is herewith incorporated by reference into the present specification. The 
data as well as the connected printer devices can be provided both for monochromatic 
as well as for polychromatic printing. 

Given the electrophotographic printer device 5 shown in Figure 1, the 
printed paper web 6 is supplied to a paper post-processing device 7. Thereat, the 
paper web 6 is cut, folded and ultimately bound to form a finished printed product, for 
example a book or a brochure. Even though this post-processing device 7 is shown 
here as a unit, it can be composed of a plurality of discrete devices, for example of a 
cutter device, a separate folding device and a separate binding device. The devices of 
the PoD printing system 1 are connected to one another in control-oriented terms by a 
common control line 8. A master device, for example the print server 4, controls the 
production sequence. 

The host computer 2 is connected to various user computers 10 (clients) 
via the network 9. The clients 10 can send print orders to the PoD printing system 1. 
Various system settings are undertaken in conjunction with the print orders. These 
system settings can ensue either in the client 10, in the host 2 or, preferably, in the 
print server 4. The work sequence for undertaking the settings with respect to the 
imposition of PoD print data is explained in greater detail on the basis of Figures 2 
through 18. 



Figure 2 illustrates the method sequence (work flow) for producing a PoD- 
suited print data stream for the printer device 5. 

The work sequence is first configured and then controlled by a computer 
program (software). The main window 12 of the running program shown in Figure 2 
is the entry menu of the running computer program for setting the system parameters, 
i.e. for configuring the imposition job. It comprises three workflow symbol fields 13, 
14, 15. Work sequences that mix, overlay or blank out individual data are defined in 
the first symbol field 13. Before the actual imposition (impose), the work sequence 
corresponding to the symbol field 13 implements manipulations on the logical page 
level in the later processing of the print files. Parameters that define the imposition of 
the edited print datafile, i.e. the build-up of new physical pages from respectively one 
or more logical pages as well as the re-sorting of the pages, are determined in the 
second symbol field 14, "impose". 

The possibility of processing the data stream resulting from "integrate" 
and "impose" on the physical page level exists with the third symbol field 15, 
"assemble". For example, the page layout can be post-processed therewith in that the 
positioning of the logical pages or images is modified, blank sheets are inserted or 
marks are placed on the sheets. 

Each of the three symbol fields contains a plurality of command buttons 
that respectively open new windows for a more detailed definition of corresponding 
parameters. 

Figure 3 shows the window that opens upon actuation of the command 
button 16, "merge", in the symbol field 15 (integrate). 

This window is composed of three areas. The type of insertion, its 
position and the pages of the print data stream to be processed are indicated in the first 
area, "settings". What source is to brought into communication with the data stream 
is indicated in the second window, "selection". A list of the pages and parameters 
selected in this way can be seen in the third field. The modification of documents 
thereby ensues on the basis of the individual pages. 

The flexibility of the overall system not only allows the joining of specific 
document pages but also allows other datafiles to be mixed (overlaid) into the print 
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data stream to be printed out. The corresponding settings are undertaken in the 
window shown in Figure 5. An overlay datafile can thereby be selected, as can the 
corresponding pages of the document to be printed out and wherein this overlay is to 
be overlaid. 

As a result of such a mixing, both the original page as well as the page 
(information) determined by the overlay can be seen in the ultimate printed product. 

Images of the print data stream can be cropped, i.e. specific areas in the 
pages of the print data stream can be cut out, via the control button , "cropping", or, 
respectively, via the selection window shown in Figure 4. Variable data, i.e. data 
from an external datafile (for example, address datafile), can be selectively linked into 
the print datafile in such cropped areas or into areas of the print datafiles that are 
already empty per se. The corresponding settings are undertaken by the window 
shown in Figure 6. For example, this functionality allows a personalized printing of 
printed matter in that, for example, an individual, personal dedication is printed on the 
first page of the printed matter, for example of each book. 

The mask shown in Figure 7 is opened with the command button, 
"impose". Typical imposition parameters can be set in this window, for instance N- 
up (one-up, two-up, two-up with identical copies, etc.) and layout (tumble, work-and- 
turn, etc.). Further, various predefined standard imposition patterns can be selected 
and called. To that end, the format of the recording medium (A4, letter, etc.) in the 
printer is also selected or, respectively, indicated. When the option "identical copies" 
in the area "N-up" was selected, the size and the position of the copied fields can be 
set via the area 17 ("define objects..."). These printing parameters within a page can 
be optimized as a result thereof, for example when printing calling cards. 

The signature division is defined via the command button, "signatures". 
This ensues in the window shown in Figure 8. The division of the total number of 
pages into sections (signatures) ensues via the register card, "sections". 20 sections 
are provided in the illustrated example, whereby the sections 17-20 each respectively 
comprise 24 pages. The smallest section (number 12) comprises only 12 pages. It is 
thus possible to freely select the respective scope of the sections with this 
functionality. On the one hand, this makes it possible to optimize the sections, i.e. the 



signatures, to the effect that as few blank pages as possible are produced. On the 
other hand, smaller signatures — which are less stable than larger signatures in the 
bound condition - can be centrally placed in the printed matter, so that the overall 
work has maximum stability in the bound condition. The signature marks that are 
required for the later processing steps (folding, binding) can be defined with the 
second register card, "mark". 

The input file (data stream) is divided according to the set signatures in the 
workflow. Large printed sheets that must be multiply folded in order to then form a 
chapter of the ultimate printed matter (book, periodicals) thereby arise corresponding 
to the signatures. It is standard that 4 through 96 logical pages be supported for the 
signatures, i.e. usually multiples of four logical pages, whereby there can also be a 
departure from both said rules in exceptional cases. 

The window shown in Figure 9 is activated with the command button, 
"positioning", in the symbol field, "assemble. By way of exception, a sheet is 
referred to as "page" in this window. That the images of a page imposed on a sheet 
are to be printed centered can be optionally selected in this window. With this option, 
thus, it is possible to print the images, i.e. a printed paged, web-centered on a web- 
shaped recording medium, for example on paper. This option is particularly useful 
when the recording medium format specified in the print job does not exactly coincide 
with the format of the physical recording medium. 

Figure 10 shows the input window with which the parameters for the 
initially described type area correction are defined given folded paper webs. 
Parameters about the nature of the folding are queried in the query field 20. The 
version, "standard folding" is selected when sheets are only folded around a single 
edge. This, for example, is the case when a paper web is printed, the paper web is cut 
into individual sheets, the individual sheets are placed on top of one another and, 
finally, all sheets are folded over a common edge and stitched together. A type of 
processing with the same result would be that individual sheets (cut sheets) having a 
smaller format such as, for example, DIN A4 or DIN A3 are printed, are then likewise 
placed on top of one another and, finally, folded over the common middle edge and 
stitched. The option, "inside" or "outside", defines whether the original page 
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positioning on the inner sheet of the signature or on the outer sheet of the signature is 
preserved. This function is described in greater detail later in Figure 14. 

Whereas the version, "standard folding", is only selected for sheets that 
are folded over a single edge, the version, "signature folding", is selected when 
folding is carried out over two axes residing perpendicularly on one another. This 
version will be discussed in detail later on the basis of Figure 15. 

The specific weight of the paper (for example, 70 g/m 2 ) is input with the 
query field 21, "paper weight". Inventively, a correction quantity with reference 
whereto the individual offset of the print image on the page or, respectively, the 
quantities required for the type area correction are calculated is determined from this 
parameter. Details about this calculation are described in greater detail in conjunction 
with Figures 14 through 17. 

In addition to or instead of the paper weight, further parameters of 
recording media, for example the type of material (paper, film, cloth), the thickness of 
the recording material or the like, can be indicated in the window, "define creep", in 
an alternative exemplary embodiment. It can also be provided to allocate these 
particulars to a specific signature (for example, signature No. 12 in Figure 8) and/or to 
undertake a corresponding allocation to one of several connected printer devices. 

The input window for "blank sheets" shown in Figure 1 1 allows inputs 
with which blank sheets can be inserted at specific positions before or after printed 
sheets. In ongoing printing operations, this can particularly ensue with an 
arrangement that is disclosed by EP 741 877 Bl or, respectively, in WO-A-95/20185 
corresponding thereto. An external charging (EB) with which, for example, colored 
or separating sheets pre-printed elsewhere can be inserted into the sheet stream 
printed by the PoD printer device before the different sheets of a document are joined 
and bound to form the document is also provided with the buffer memory shown 
thereat in Figure 1. The content of this earlier publication (EP '877) is incorporated 
by reference into the present specification. 

Marks, for example cut marks, end-of-job marks or other, user-specific 
marks, can be applied to specific pages of the imposed print data with the input 
window indicated in Figure 12. 
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Paper input trays can be selected and a job offset function can be activated 
sheet-by- sheet with the input window shown in Figure 13. These selection functions 
are particularly relevant given output with single-sheet printer devices. The job offset 
function makes it possible to sort the individual sheets (signatures) by signatures or, 
respectively, jobs and to thus potentially support a compile function that implemented 
manually or by machine. 

The command button, "print range", shown in Figure 2 makes it possible 
to define a print range and to print only a sub-region of the datafile as an alternative to 
a complete print datafile. This is especially advantageous for a proof. As a result 
thereof, critical sub-regions can be tested, for example the print out of individualized 
regions of the print job or the overlay of various pages. 

Figure 14 shows a printed paper web on which, printed double-sided, a 
"two up" pattern is printed. The front side 6a of the paper web carries the page 
numbers 1, 4, 5, 8, 9, 12, 13 and 16, and the back side 6b of the paper web carries the 
page numbers 2, 3, 6, 7, 10, 1 1, 14 and 15. When it is assumed that a signature 25 is 
formed from these 16 pages in that the paper web is respectively cut to sheets at the 
cut edges 16, successive sheets are placed on top of one another and, finally, are 
folded around the common center fold 27, then the following condition must be met 
so that pages following one another lie on top of one another with exact registration, 
i.e. a registration correction is implemented given standard folding. 

The logical printed pages with the numbers 1,2, 15 and 16 of the outer 
sheet 28 of the signature 25 must be placed farthest outside on the paper web, whereas 
the logical pages - the farther the sheets lie inside in the folded signature 25 - must 
be positioned farther in toward the middle fold 27. The following thus applies 
mathematically: 

a>b, 

whereby 'a' references the distance of the print image of the pages of the outer sheet 
from the center fold and 'b' references the distance of the print image of the pages of 
the inner sheet 29 from the center fold 27. 

One effect of this type area correction (creep function) is that the outer 
edge 31 of the print image 24 increases [sic] from the lateral edge 30 of the paper web 



12 

6 from the outer sheet to the inner sheet. The shift of the print images thus ensues in 
the direction of the line [sic] 32 indicated in Figure 14. The parameters "inside" or, 
respectively, "outside" in the query field 20 (Figure 10) determine whether the 
original page positioning is to be preserved on the inner sheet 29 or on the outer sheet 
28 of the signature 25. When the user decides in favor of the "inside" option, then the 
logical pages -- proceeding from the inner sheet 29 -- migrate farther toward the 
outside opposite the arrow direction 32. When the "outside" option is selected, then 
the original position of the print image 24 on the outer sheet 28 is preserved, and the 
print images on all other sheets are shifted inward in arrow direction 32 toward the 
center fold 27. 

For calculating the sheet-by-sheet print image offset, conclusions about 
the paper thickness are drawn from the parameters (specific paper weight) indicated in 
Figure 10, a step width is calculated for the print image shift per sheet, and an 
individual correction shift value is defined for each page of the sheet. The following 
algorithm (algorithm 1) is applied for this purpose: 
if (inside) 

pweights_init = 0 - weight * sheet_ges - 1 

else 

pweights_init = 0 

correction shift value = (pweights_init + weight * (lage - 1)) / a * lunits * (dpi / 
STDMPI), 

whereby the following apply: 

a = an empirically determined parameter for a specific paper grade; for example, 
a factor a = 500 has proven beneficial for a standard paper with a specific weight 
of 80g/m 2 , 

sheets_ges = plurality of sheets 

weight = paper weight in grams/m 2 (for example, weight = 80) 

(if "inside" => negative operational sign, i.e.: -80) 
lage = page position in the sheet, calculated according to algorithm 2 
lunits = 1 unit/pel 
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dpi = current resolution, for example 600 pel/inch 

STD_MPI = 25.4 mm/inch. 
Instead of specifying the specific weight and the correspondingly stored value of the 
quantity 'a', the paper thickness can be deposited in a table. A corresponding shift 
value is then determined for each sheet and the logical pages situated on the sheet. 
Instead of calculating the shift value, it is also possible to select or, respectively, input 
the shift value from the user. The sheet number or, respectively, the position of the 
page in the folded sheet is determined dependent on the page number. In the case of 
"standard folding", all sheets are folded around the center fold (27). The 
determination of the parameter "lage" then ensues according to the following 
algorithm (algorithm 2): 

if 

(page_nr <= pages_ges/2 and page_nr even-numbered) 
then -4 lage = page_nr/2 
else if 

(page_nr <= pages_ges/2 and page_nr odd-numbered) 
then -» lage = (page nr + l)/2 

else if 

(page_nr > pages_ges and page_nr even-numbered) 

then -4 lage = (2 * pages_ges/2 - page_nr + 2) / 2 

else if 

(page_nr > pages_ges and page_nr odd-numbered) 

then lage = (2 * pages_ges/2 - page_nr + 1) / 2, 
whereby the following apply: 

(page_nr) = page number, and 

(pages_ges) = total number of pages. 
The position determined in this way is the multiplier in algorithm 1 for the correction 
shift value of the corresponding page. 

Example for the calculation of the correction shift according to the two 
algorithms that have been described: 

Standard folding: "inside" 
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Paper weight (g/m 2 ): 80 

Signature and page distribution as in Figure 14 



-4 weight = -80 
-> sheets_ges = 4 

-» pweights_init = 0 - (-80 * (4 - 1)) = 240 

-> correction shift = (240-80 * (lage -1)) / 500 * 600/25.4 



lage = 1 : correction shift value = 0.48 mm (11 lunits) 
lage = 2: correction shift value = 0.32 mm ( 8 lunits) 
lage = 3: correction shift value = 0.16 mm ( 4 lunits) 
lage = 4: correction shift value = 0.00 mm ( 0 lunits) 



Figure 15 shown an imposition pattern 35 for a signature printing wherein 
folds ensue in folding axes that are perpendicular to one another. The imposition 
pattern 35 comprises 32 logical pages, whereby the numbers of the pages that are 
printed on the front side of the paper web 6 are referenced without parentheses, and 
the number of the pages that are printed on the back side of the paper web are 
provided with parentheses. Page 1, thus, is printed on the front side, whereas page 2 
is printed on the back side. 

The signature or, respectively, the sheet allocated to this signature 
comprises 32 pages. The folding event ensues in a plurality of steps, whereby the 
result of the folding due to the reading sequence of the finished printed matter (page 
sequence 1, 2, 3, ...32) is already fixed in advance. It follows therefrom that the 
folding event is an event that can be unambiguously described. Given the example 
shown in Figure 15, the event can be subdivided into three sub-steps. 

A zig-zag folding at the three fold edges 41, 42 and 43 ensues in the first 
sub-step. This procedure leads to the folded sheet 35. When this sheet 36 is folded 
over the folding axis 44, then the folded sheet 37 arises in the second sub-step. This 
is folded around the center fold axis 45 in the third sub-step and cut at the remaining 
axes, the signature 38 arising as a result thereof. 
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The folding events that have just been described can be described in the 
following way, logically abstracted: 

In an n-dimensional space, let the logical page numbers be arranged 
corresponding to their positions on the recording medium and to the folded condition 
of the latter. When, for example, all pages of the paper web given a two-up printing 
are situated in a plane (level) corresponding to the situation during printing, then the 
space is four-dimensional corresponding to the front side or, respectively, the back 
side of the recording medium and a respective row and a column. The dimension is 
increased at least in regions with specific folding operations. For example, the 
dimension is doubled by a folding for all those positions that are folded onto one 
another. 

It can be seen with reference to the example of Figure 15 that the space 
multiplies to a dimension 16 with the first sub-step, i.e. with the zig-zag fold. In the 
diagram 50, the logical page arrangement is correspondingly indicated with four 
levels El, E2, E3 and E4 each having two pages (front side and back side), one 
respective row and one respective column. After the folding around the center axis 
44, the level structure 51 then derives that has exactly twice the number of levels as 
the level structure 50, namely 8 levels each having two pages. Accordingly, the space 
to be described is 32-dimensional. 

Such a logical level structure can be imaged without further ado in data- 
oriented terms by corresponding tables or variables with addresses (pointers). 
Accordingly, the physical folding of sheets can be simulated without further ado in 
data-oriented terms. 

As shown in Figure 16, a fold-conditioned position shift of the printed 
pages within a signature can be replicated from the simulated folds and from the 
knowledge of the paper web thickness and, thus, can also be corrected. This position 
correction then ensues not only along one axis as in Figure 14 but also along a second 
fold axis that is perpendicular to the first axis. Whereas ~ as was already the case in 
Figure 14 — the print image shifts ensues [sic] along the arrows 32 corresponding to 
the folding relative to the center fold axis 45, additional print image shifts along arrow 
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34 and corresponding to the signature folding around the fold axis 44 that are 
perpendicular thereto are provided given the signature folding shown in Figure 16. 

The algorithm with which the distribution of the pages, the structure of the 
sheet filled with pages can be constructed and the folding can be simulated step-by- 
step is described on the basis of Figures 17 and 18. What effect the respective folding 
has is then known from this simulation. A position correction of the printed pages 
can thus be implemented fold-by-fold. 

The algorithm proceeds from the distribution of the pages on the paper 
web, which is known from the imposition sequence (i.e. the parameter set prescribed 
in the "impose" work step). Figures 17a and 17b show the initial condition of the 
unfolded sheet, whereby Figure 17a shows the physical sheet and Figure 17b shows 
the corresponding logical and computer-convertible fold model equipped with logical 
variables (front page, back page, level, row, column, up, down) or, respectively, 
pointers in the form of a list structure for the signature. 

Proceeding from the condition shown in Figures 17a and 17b, which page 
pair should folded onto one another next is successively determined according to 
Figure 1 8a. In step S 1 , a counter n is pre-occupied with 2 and a counter m is pre- 
occupied with 3 for this purpose, corresponding to the second and third page. 
Subsequently, the sub-program, "Folding possible?", is started, see Figure 18b. 

In step SI 3, the pages n and m are first sought therein in the two rows 
Rowl and Row2. Subsequently, three criteria are checked off in succession. A check 
is carried out in step S14 to see whether the two pages to be folded onto one another 
lie in the same row. If not, a finding is made next in step S 18 as to whether the two 
pages n and m lie in the same column. When this is true, the program is ended, since 
the next fold is a matter of the signature fold (edge 44) around the second axis 
(residing perpendicular to all previous fold axes). Otherwise, a "no" output ensues 
(step SI 7); the two pages cannot be folded since they lie neither in the same row (step 
SI 7) nor in the same column (step SI 8). 

When the query is step S14 os answered with yes, then the difference 
between the two column numbers of the pages n and m is formed next (step SI 5). 
When the difference yields an odd-numbered value, one can continue with step SI 6; 
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otherwise, the output "no" ensues (step SI 7). Step S16 determines whether the pages 
n and m both lie on the lowest level or uppermost level in the folded signature as well 
as whether both pages are a front side or a back side. When this is the case, the pages 
can be folded onto one another in the current step and a "yes" output ensues (step 
SI 9). Otherwise, "no" is output (step SI 7). 

When the return of the sub-program, "Folding possible?", into the main 
program (Figure 18a) ensues with the output "no", then a check is carried out there to 
see whether the current page pair also exists as an entry in the list of the page pairs 
that were noted in advance (step S3). When this is not the case, then the current page 
pair is entered at the end of the list or pre-noted page pairs, "prio_list" (step S10) and, 
in step SI 1, the page counter for both elements of the page pair (n,m) is incremented 
by an offset of 2. Otherwise, one continues with step S7. 

When, in contrast, the return from the sub-program (Figure 18b) into the 
main program (Figure 18a) ensues with the parameter, "yes", then the folding of the 
page pair onto one another is simulated in the main program, and the signature list 
(Figure 1 7b) is updated (step S2). A new page pair for which a folding is to be 
attempted must be found in the following steps. To this end, a check is carried out to 
see whether entries are present in the list for pre-noted entries (step S4). When this is 
the case, then a further check is carried out to see whether or not the current page pair 
(n, m) is also already contained in this list (step S5). If yes, then this can be removed 
from the list (step S6) since it was capable of being successfully folded (in step S2). 
When the pair (n, m) is not contained in the prio_list, the first page pair in the list 
becomes the new, current page pair for which a folding is attempted (step S9). When 
the query in step S4 does not apply, then one continues with step 1 1 . 

When the pair (n, m) was an element of the prio_list (step S5, S6), then a 
determination as to whether is resided at the end of this list is made in step S7. If not, 
then the next page pair after (n, m) in the list becomes the new, current page pair (step 
S8). When, however, the query in step S7 is answered with yes, then the page counter 
for both elements of the page pair (n, m) is incremented by an offset of 2 in the step 
1 1 . A check must thereby always be carried out in step 12 to see whether the values 
for n and m already lie outside the signature (n > total number of pages - 2, m > total 
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number of pages - 1). The simulation program ends in this case; otherwise, a a 
folding is attempted anew for the new page pair (n, m). 

Since the total number of pages on the sheet is known, attempts to fold are 
carried out until folding is no longer possible, i.e. either the sheet has been completely 
folded (folding around axis 44 has been reached) or the program determines that the 
pages are arranged such on the sheet that further folding is no longer possible. In this 
case, an error message is output. 

The position in the folded sheet was calculated for each page. The shift 
correction for the signature folding for each individual page is calculated dependent 
on this position and on the paper thickness (derived from the paper weight, which was 
previously input). 

Figure 19 again shows an overview of the data-oriented work sequence 
(workflow) of an inventive system according to Figure 1. The data (PS, PDF, ...) 
generated in a first network 9 (customer network), for example from the programs 
Microsoft Word (registered trademark of Microsoft, Inc.), Quark (registered 
trademark of Quark, Inc.) or Frame Maker (registered trademark of Adobe Systems, 
Inc.), are thereby supplied to a print job manager 51 (PJM) either still within the 
network 9 or already within a print environment network 8. This print job manager 
first generates print job-specific data and commands such as printer identification, job 
class, etc. Then, on the one hand, it sends control data (TIC) to a control program 52 
(order distribution system ODS) and, on the other hand, send the print data (PS, PDF, 
...) to a data converter 53, for example to the RIP 3 shown in Figure 1 . Optionally, it 
can also send the print data to a data storage system 54 (print file manager PFM) that 
administers print datafiles of the most varied formats in a print file library 55 and that 
can send the datafiles as needed to an external archiving system 56, for example to 
what is referred to as a COLD system for storage on a CD-ROM. 

The print data converted into a new data stream (IOCA) in the data 
converter are then supplied to the composer 57, in which the imposition pattern is 
defined and the other steps described in conjunction with Figures 2 through 18 for 
modifying the print data stream can be undertaken. The print data adapted in this way 
are then supplied to a print data spooler 58 that forms a queue and finally sends the 
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print data to the printer 59 (see the printer 6 of Figure 1). The order distribution 
system 52 controls the events in the modules 53, 57 and 58 in inter-system fashion. 

Exemplary embodiments of the invention were described. It is thereby 
clear that arbitrary developments and modifications as well are possible. In addition 
to the parameters that have already been described for the implementation of the type 
area correction, for example, further influencing quantities (parameters) effected by 
post-processing devices such as folding equipment or binding equipment can be 
involved in the correction calculation. Such parameters can also be selectably pre- 
defined. 

The invention is particularly suited for being realized in a computer 
program (software). It can thus be distributed in the form of a computer program 
module, as a datafile on a data carrier such as a diskette or a CD-ROM or as a datafile 
via a data or, respectively, communication network. Such and comparable computer 
program products are incarnations of the invention. The inventive executive sequence 
can be applied in a computer, in a printer device or in a printing system with 
following processing devices. It is thereby clear that the computer on which the 
program runs can contain known technical devices such as input means (keyboard, 
mouse, touch screen), a microprocessor, a data and control bus, a display device 
(monitor, display) as well as a main memory, a hard disk storage and a network card. 
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Claims 

1. Method for signature-by-signature editing of print data, whereby 
the print data are edited for printing on at least one sheet in a logical page sequence 
corresponding to at least one signature, whereby the signature forms a section of the 
printed product and contains a plurality of pages; 

at least one parameter of the recording medium (6) on which the print data are printed 
and that is relevant for the position of the print image on the recording medium (6) 
folded in signatures is defined; 

and whereby a position correction of the respective print image on the pages is 
implemented before the printing dependent on the parameter, whereby the folds of the 
sheet needed for producing the signature are computationally simulated with the 
assistance of a computer program, so that the print images of successive pages of the 
folded signature lie exactly registered above one another, whereby the folds ensue in 
two directions perpendicular to one another, and whereby the correction ensues in the 
two directions perpendicular to one another. 

2. Method according to claim 1, whereby the folds of the signature (25) 
are computer-simulated for the position correction and the correction values for the 
print image of a page are calculated from the influence of each fold on the print image 
of at least this page. 

3. Method according to claim 2, whereby the folds are simulated page-by- 
page with ascending or descending page number, whereby pairs of successive page 
numbers are respectively formed that, due to the signatures, come to lie on one 
another as a result of a fold and/or between which a fold is provided due to the 
signature. 

4. Method according to claim 3, whereby a successive check is carried out 
to see whether a physical fold of the sheet is possible as a result whereof the pages of 
a page pair of successive pages are arranged in reading sequence after the sheet is 
folded to form the signature, whereby, when a fold is possible, a data-oriented fold is 
implemented and the page pair is entered in a list when a physical fold cannot be 
implemented. 
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5. Method according to claim 4, whereby the page pairs present in the list 
are processed with priority over the other page pairs until a non-foldable page pair in 
the list is processed. 

6. Method according to one of the preceding claims, whereby the 
thickness of the recording medium (6) is acquired as parameter. 

7. Method according to one of the preceding claims, whereby all 
signatures (25) of the printed recording medium (6) that belong together are bound to 
form a print product. 

8. Printing system comprising at least one computer (2, 4, 10) and a 
printer device (5) for the implementation of a method according to one of the 
preceding claims. 

9. Printing system according to claim 8 having a least one post-processing 
device (7) that cuts, folds and/or binds a recording medium (5) printed by the printer 
device (5) to form a print product. 

10. Printing system according to claim 9, whereby the binding ensues in 

signatures. 

1 1 . Computer program product for the implementation of a method 
according to one of the claims 1 through 7. 

12. Computer program product according to claim 11, comprising a data 
carrier, a datafile, a computer program module or a command sequence and/or s signal 
sequence. 

13. Computer on which a computer program product according to one of 
the claims 11 or 12 is loaded. 



SUBSTITUTE PAGE 




T>r^ r r WELTORGANISATION FOR GEISTIGES EIGENTUM 

X A Internationales Biiro 

INTERNATIONALE ANMELDUNG VEROFFENTLICHT NACH DEM VERTRAG UBER DIE 
INTERNATIONALE ZUSAMMEN ARBEIT AUF DEM GEBIET PES PATENTWESENS (PCT) 



(51) Internationale Patentklassifikation 7 : 
G06K 15/00 



(11) Internationale Veroffentlichungsnummer: WO 00/68877 

16. November 2000 (16.1 1.00) 



(43) Internationales 

Veroffentlichungsdatum: 



(21) Internationales Aktenzeichen: 

(22) Internationales Anmeldedatum: 



PCT/EP00/04041 
5. Mai 2000 (05.05.00) 



(30) Prioritatsdaten: 

199 21 120.5 7. Mai 1999 (07.05.99) 



(71) Anmelder (fiir alle Bestimmungsstaaten ausser US): OCE 
PRINTING SYSTEMS GMBH [DE/DE]; Siemensallee 2, 
85586 Poing (DE). 

(72) Erfinder; und 

(75) Erfinder/Anmelder (nur fiir US): KOWALSKI, Jacek 
[DE/DE]; Evrystrasse 40, 53844 Troisdorf (DE). WEGELE, 
Petra [DE/DE]; Parkstrasse 4, 80339 Mttnchen (DE). 

Pt) Anwalte: SCHAUMBURG, Karl-Heinz usw.; Postfach 86 07 
48, D-81634 Munchen (DE). 



(81) Bestimmungsstaaten: CA, JP, US, europaisches Patent (AT, 
BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE). 



Veroffentlicht 

Mit internationalem Recherchenbericht. 

Vor Ablaufderfilr Anderungen der Anspruche zugelassenen 

Frist; Verqffentlichung wird wiederholt falls Anderungen 

eintrejfen. 



p4) Title: METHOD AND SYSTEM FOR IMPOSING PRINT DATA 

iM) Bezeichnung: VERFAHREN UND SYSTEM ZUM AUSSCHIESSEN VON DRUCKDATEN 




(57) Abstract 
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for patent or inventor's certificate listed below and have 
also identified below any foreign application for patent 
or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 
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German Language Declaration 



Prior foreign applications 
Prioritat beansprucht 



199 21 120.5 Germany 
(Number) (Country) 
(Nummer) (Land) 



Priority Claimed 



07 May 1999 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Country) 
(Land) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



(Day Month Year Filed) 
(Tag Monat Jahr eingereicht) 



(Number) 
(Nummer) 



Ich beanspruche hiermit germass Absatz 35 der 
i.-Zivilprozessordnung der Vereinigten Staaten, 
paragraph 120, den Vorzug aller unten aufgefuhrten 
;%nmeldungen und falls der Gegenstand aus jedem 
l^nspruch dieser Anmeldung nicht in einer fruheren 
; amerikanischen Patentanmeldung laut dem ersten 
^aragraphen des Absatzes 35 der ZivilprozeSordnung 
; 5 Ser Vereinigten Staaten, Paragraph 122 offenbart ist, 
= f erkenne ich gemass Absatz 37, Bundesgesetzbuch, 
Paragraph 1 .56(a) meine Pflicht zur Offenbarung von 
^ Informationen an, die zwischen dem Anmeldedatum 
CSer fruheren Anmeldung und dem nationalen oder PCT 
.Jhternationalen Anmeldedatum dieser Anmeldung 
"jbekannt geworden sind. 



El 


□ 


Yes 


No 


Ja 


Nein 


□ 


□ 


Yes 


No 


Ja 


Nein 


□ 


□ 


Yes 


No 


Ja 


Nein 



I hereby claim the benefit under Title 35, United States 
Code. §120 of any United States application(s) listed 
below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior 
United States application in the manner provided by 
the first paragraph of Title 35, United States Code, 
§122 I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occurred between the 
filing date of the prior application and the national or 
PCT international filing date of this application. 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeldedatum) 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



(Application Serial No.) 
(Anmeldeseriennummer) 



(Filing Date) 
(Anmeldedatum) 



(Status) 

(patentiert, anhangig, 
aufgegeben) 



(Status) 

(patented, pending, 
abandoned) 



Ich erklare hiermit, dass alle von mir in der 
vorliegenden Eklarung gemachten Angaben nach 
meinem besten Wissen und Gewissen der vollen 
Wahrheit entsprechen, und dass ich diese 
eidesstattliche Erklarung in Kenntnis dessen abgebe, 
dass wissentlich und vorsatzlich falsche Angaben 
gemass Paragraph 1001, Absatz 18 der 
Zivilprozessordnung der Vereinigten Staaten von 
Amerika mit Geldstrafe belegt und/oder Gefangnis 
bestraft werden koennen, und dass derartig wissentlich 
und vorsatzlich falsche Angaben die Gultigkeit der 
vorliegenden Patentanmeldung oder eirtes darauf 
erteilten Patentes gefahrden konnen. 



I hereby declare that all statements made herein of my 
own knowledge are true and that all statements made 
on information and belief are believed to be true, and 
further that these statements were made with the 
knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 
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VERTRETUNGSVOLLMACHT: Als benannter Erfinder 
beauftrage ich hiermit den nachstehend benannten 
Patentanwalt (oder die nachstehend benannten 
Patentanwalte) und/oder Patent-Agenten mit der 
Verfolgung der vorliegenden Patentanmeldung sowie 
mit der Abwicklung aller damit verbundenen Geschafte 
vor dem Patent- und Warenzeichenamt: (Name und 
Registrationsnummer anfiihren) 



POWER OF ATTORNEY: As a named inventor, I 
hereby appoint the following attorney(s) and/or 
agent(s) \o prosecute this application and transact all 
business in the Patent and Trademark Office 
connected therewith, (list name and registration 
number) 



And I hereby appoint all Attorneys Identified by United States Patent & Trademark Office pusto mer Numb gj 
^26574^who are all members of the firm of Schiff Hardin and Waite. 

Telephone 31 2/-258-5500 Patent Department 

my attorneys with full power of substitution and revocation, to prosecute this application and to transact all business 
in the Patent and Trademark Office 



Telefongesprache bitte richten an: 
r|Name und Telefonnummer) 

Q 

I** 



Direct Telephone Calls to: (name and telephone number) 



312/258-5500 
Patent Department 



L 

m 
o 
ru 



Send Correspondence to: 

SCHIFF, HARDIN & WAITE 
Patent Department 
6600 Sears Tower, Chicago, Illinois 60606-6473 
Customer Number 26574 



Voller Name des einzigen oder ursprunglichen Erfinders: 


Full name of sole or first inventor: 

JACEK KOWALSKI 


Unterschrift des Erfinders Datum 


Invents signature, / „ Date / 

yfyceu, ^t)AJo^Cu so .44. 04 


Wohnsitz y 


Residence ^ . 

Troisdorf.Germany 


Staatsangehorigkeit 


Citizenship 

Germany 


Postanschritt 


Post Office Address ' 

Evrystrasse 40 




D53844 Troisdorf 
Germany 



/oo 
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Voller Name des zweiten Miterfinders (falls zuttreffend): 



Full name of second joint inventor, if any: 

PETRA WEGELE 



Unterschrift des Erfinders 



Inventor's signature 



Date 



D60330 Muoachon, Germany>N^S/ 

8S5S6 Tomoj ^<>l\ 



Staatsangehorigkeit 



Citizenship 

Germany 



Post Office Address 



D00339 Mu enchen-, Germany €£~&£6 jgVg 



44 % 



Voller Name des dritten Miterfinders (falls zuttreffend): 



Full name of third joint inventor, if any: 



Unterschrift des Erfinders 



Inventor's signature 



Staatsangehorigkeit 



Post Office Address 



Voller Name des vierten Miterfinders (falls zuttreffend): 



Full name of fourth joint inventor, if any: 



Unterschrift des Erfinders 



Inventor's signature 



Staatsangehorigkeit 



Post Office Address 



(Bitte entsprechende Informationen und Unterschriften (Supply similar information and signature for second 

im Falle von zweiten und weiteren Miterfindern and subsequent joint inventors). 
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